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This unusual night scene shows 
a 300,000 Ib-per-hr Elliott deaer- 
ating heater at the Harvey 
Couch Station of the Arkansas 
Power & Light Company. The de- 
aerating heater, visible from any 
point, is a striking symbol of the 
plant’s modernity. 


“For boiler plant 


ATER HEATERS security and economy 












WI NGINEERS in both steam and hydro 

plants know that air, water and heat 
in turbine lubricating systems are 
troublemakers and may frequently cause 
shutdowns. Oils that maintain their 
lubricating ability under all conditions 
are necessary — Texaco. 

Texaco Regal Oils (R & O), available 
for every type of turbine, are scientifically 
designed to prevent rusting of turbine 
lubricating systems. They are highly 
resistant to oxidation, foaming, sludging 
and gum formation. Because of these 
qualities, Texaco Regal Oils (R & O) keep 
turbine systems clean, bearing tempera- 
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tures normal, governor action smooth and 
sensitive. They fully meet specifications of 
all leading turbine builders and the tur- 
bine oil specifications of the U. S. Navy. 

Texaco lubricants have proved so effec- 
tive in service they are definitely preferred 
in many fields, a few of which are listed 
at the right. 

For suggestions on the proper care of 
oil and maintenance of turbine systems, 
call on Texaco Lubrication Engineering 
Service, available through more than 
2300 Texaco distributing plants in the 
48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


% 


IN THE TEXACO STAR THEATRE WITH JAMES MELTON EVERY SUNDAY NIGHT — CBS 


THEY PREFER TEXACO 

More Diesel horsepower on stream- 
Ted trains in the U. S. is lubricated with 
Texaco than with all other brands 
combined. 

More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 

+ More revenue airline miles in the U. S. 
are flown with Texaco than with any 
other brand. 

% More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 

% More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 
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Cover: General view of the main turbine room at the Quonset Point, 
R. L, Naval Air Station showing the application of “Color 
Dynamics” in painting the interior. 
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The illustration above shows a test hook-up for Heat Recovery 
Silencer research in the Maxim Research Department. Here again, 
as in Maxim Silencers, the basis for superior performance is con- 
stant and painstaking research which results in proper basic de- 
sign and a never ending search for improvement. 


Maxim Heat Recovery Silencers provide effective silencing of 
exhaust noise, 100% spark arresting (where this is desired) and 
the recovery of waste exhaust heat to produce steam or hot water 
for heating or processing operations. 

These Heat Recovery Silencers are available with automatic 
controls which control steaming rate by varying water level in 
the water wall of the Silencer. They may be run wet or dry. 
Highly efficient heat transfer is assured by the Maxim extended 


heating surface feature. 
. 


For silencing without the heat recovery feature, Maxim makes silencers 
for internal combustion engine exhaust or intake, steam engine exhaust, 
air compressor intake, vacuum pump discharge, blower intake and dis- 
charge, high velocity steam, air or gas discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on request. 
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PRACTICAL WORKING HOOK-UPS 


Typical Heat Recovery Silencer hook-ups are 
available with a detailed discussion of each. 
We will be glad to send them to you. Just 
ask for Dwgs. B-298, B-301, B-302 and B-303. 
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Be AIR CONDITIONING became the impor- 

tant factor in war production that it is today, the 
opening of a copper mine was a slow procedure. Tem- 
peratures run as high as 150 F and it was formerly 
necessary to blow air through the tunnels for three years 
or more before they were cool enough to work in. Air 
conditioning now does the job in less than a month.— 
Ohmite News. 


ETHODS OF INSPECTION and tests for various 

types of scales and weights are given in compre- 
hensive, yet compact form in National Bureau of Standard’s 
handbook, H 37, Testing Weighing Equipment by Ralph 
W. Smith. Intended primarily for weights and measure 
officials, the data should prove valuable to engineers charged 
with maintaining the weighing equipment of commercial 
and industrial plants. 


genes GAS for the Pittsburgh area is brought in by 
a 24-in. pipe line, 1180 miles long. This line runs 
from a dehydration plant just west of Corpus Christi, 
Texas, to Cornwell Station, W. Va., from which the 
20-in. extensions tie it into existing gas distribution sys- 
tems. The construction of the project and the details of 
the compressor station are fully described by Elton Ster- 
rett in the April Compressed Air magazine. 


— Threaten Economic Progress, said J. Howard 
Pew, in a recent address before the National Confer- 
ence of Business Paper Editors and presented many facts 
and cogent arguments to prove his point. A great many 
people, including this writer, agree with Mr. Pew that the 
influence of cartels has been definitely harmful on the 
whole. But the unfortunate fact is that they are still ex- 
tremely strong and numerous and there is considerable 
evidence that they are increasing in number and power. 
They will have to be fought, says Mr. Pew, and he suggests 
a number of ways in which this might be done. Those in- 
terested in these ideas should obtain a copy of his complete 
address from the Sun Oil Co., 1608 Walnut Street, Phila- 
delphia 3, Pa. 


/ DARNING NEEDLE for mending the broken 
““ noses of bombers is one of the interesting develop- 
ments of aircraft production during this war. Domes 
and surfaces of bombing planes are often made of Plexi- 
glas. When cracks or other flaws develop in these, a 
small Nichrome wire is inserted in the crack, both ends 
are connected to electrodes, a low voltage current is then 
turned on and the wire drawn along the crack. The 
plexiglas welds immediately behind the wire. At the 
crack’s end, one electrode is disconnected and the wire 
drawn out. 
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(COVERED WOODEN HIGHWAY BRIDGES as a 

hobby—well, that certainly is an original one. The 
hobbyist is Jay Jacobs, past president of the New Jersey 
Society of Professional Engineers. He was first intrigued 
by the scenic value of old covered wooden bridges and 
although there is very little detailed engineering informa- 
tion on them, he has collected practically all there is. He’ 
has made a scale model of the covered bridge over Jordon 
Creek in Lehigh County, Pa. There are a number of fine 
examples of the covered wooden highway bridge still in 
existence, usually preserved for historical and scenic reasons 
and even for utility purposes. In view of the fact that he 
is unearthing information about the engineers and con- 
structors who designed and built these old bridges and that 
they had to wait 100 years or more for their handiwork 
to be recognized, Mr. Jacob asks how many of us today 
can identify the engineer-designer of such bridges as the 
George Washington, the Pulaski, or the Golden Gate 
bridges? 


|S coharquereear of $790,000,000 by the nation’s elec- 

tric companies and their new customers in extending 
rural electrification in three years was announced re- 
cently by C. W. Kellogg, president of EEI. It is 
expected that about 1,000,000 new rural customers, 
600,000 of them farms and 400,000 rural non-farm 
homes will receive service from the electric companies 
within the three-year period. The electric companies 
will spend $290,000,000 to build the required lines, and 
the new customers about $500 each for wiring and 
equipment. 


I-METAL, BI-WALL TUBING developed for service 

in aircraft engines may have wide applications in food, 
chemical and refrigeration industries. It is fabricated of 
monel strip plated on both sides with a thin layer of 
copper and then rolled into a double-walled cylinder with 
the copper between the two walls. Heat treatment causes 
the copper to fuse into a permanent bond with the monel. 
This cannot be separated up to about 2400 F and the tubing 
is designed for pressures ranging from 65,000 psi to 95,000 
psi. This bi-metal tubing has also been used for evaporator 
tubes designed to be self-descaling and consisting of an 
admiralty brass tube with a strip of monel silver-brazed 
along one side. The difference in expansion of the two 
metals under variations in operating temperatures breaks 
off deposits on the tubes. 


Cc DRESSING is the process of using hardened 
steel rolls to form or dress grinding wheels to a 
wide variety of shapes which in turn can be transferred 
to the work part. The process is described and illus- 
trated in detail in Grits & Grinds, No. 2, Vol. 36. 





y'® YES—we know, we know. It’s “craft,” not 
“crafts.” (Front Lines, May, page 7, col. 1, Par, 
3, line 12.) 


“CQOME AREAS in the world have large known natural 

resources but a low standard of living, whereas some 
countries with meagre resources of this nature enjoy a 
standard of living that is relatively good. Among those in 
‘have’ category are Russia, Venezuela, Colombia, Spain, 
Mexico. In the second category would be included the 
British Isles, France, Switzerland, Germany, and Czecho- 
slovakia. Skill (also a natural resource), the will to work, 
cheap internal transport, abundant food and power, favor- 
able climatic conditions, and maritime location all play a 
part. The United States, providentially, is the only country 
possessing all the foregoing in combination.”—Lucius W. 
Mayer, consulting engineer, writing on Mineral Economics 
in the February issue of Mining and Metallurgy. 


RECENTLY we sent out to a large number of readers 

a questionnaire asking, with what we fondly con- 
sidered was considerable tact, a number of questions 
about how they read Power Plant Engineering. This is 
only one of the methods we use to determine how they 
do it, obviously a matter of the most vital importance 
to us. One of the questions: “Do you read Power Plant 
Engineering regularly?” On one questionnaire returned, 
we got this answer: “I paid for the magazine and I 
don’t know that it is any business of yours if I read 
it or not.” 


A$ IN EVERY OTHER department of American life, 

you will get as many opinions about post-war aviation 
activity as there are people talking to you about it. For 
example, W. A. Patterson, president of United Air Lines, 
holds that although air traffic will increase fivefold after 
the war, it will not. be a mass transportation business and 
there will be no immediate technical miracles in it. We'd 
rather have the opinion of somebody like Mr. Patterson, 
who cannot afford to be wrong by more than a few per 
cent, than the wishful thinking of most of the people who 
talk about it. 


BY B. VAN, the stage, screen and radio comedian, 

is now a member of the Human Relations Division 
of The Fellows Gear Shaper Co., Springfield, Vt. He 
believes in putting showmanship into human relations 
in industry and tells in detail how he does it in a recent 
issue of the Executives’ Service Bulletin. 


+. eneetaernanteten in 1944 was again the nation’s leading 

single consumer of steel but not by so large a margin as 
in 1943, says Steel Facts. Builders of merchant and naval 
vessels were supplied by the steel mills last year with 
10,287,000 tons of steel, or 17 per cent of the total of 
60,353,000 tons of products shipped during the year. In 
1943, they received 11,509,000 tons—19 per cent of the 
total of 59,906,000 tons of products shipped. 


H4vE YOU WONDERED why it is that the Russians 

have been able to open up so many Arctic ports and 
conduct so much shipping activity in waters normally filled 
with heavy ice? Also have you wondered about the ice 
breakers used on our own Great Lakes with so much suc- 
cess during the past winter and why it was not possible to 
do the same things before? The answer is a new design 
of ice breaking ship with a propeller in the bow of the 
vessel. This bow propeller can be driven in either direc- 
tion. In one direction it builds up a bow wave to help 
break the heavy ice, in the other direction it draws water 
out from under the ice causing it to break of its own 
weight. 


UR TYPES of heat recovery systems used success- 
fully by sulfate or soda pulp mills for condensing 
digester blowdown steam and transferring the heat to 
wash water are described in detail in Heat Engineering, 
No. 7, Vol. 19. The four systems are direct contact sys- 
tem, surface condenser system, liquid to liquid system 
and vapor to liquid system. 


HE $2500 ACHIEVEMENT AWARD of the Ameti- 

can Association of University Women, granted annu- 
ally to an outstanding woman scholar in recognition of dis- 
tinguished achievement, goes this year to Dr. Katharine B. 
Blodgett, researcher in molecular films at the General Elec- 
tric Research Laboratory at Schenectady. Dr. Blodgett’s in- 
vention of “invisible glass” has received widespread public 
recognition, says the New York Times, but to the world 
of science that is only a by-product of her important long- 
time research on methods of making films of almost in- 
finitesimal thickness. 


‘Loe IS MUCH TALK of post war planning for 

adequate production and full employment in order 
to maintain the American way of life. Instead of windy 
talk, the community of greater Vineland in New Jersey, 
has actually done something about it. In an area of 76 
square miles, a well-planned system of dairy, fruit and 
vegetable farms, glass factories, clothing industries, and 
the like, function effectively. And the Borough owns 
and operates its own municipal light plant, with a total 
rated capacity of 11,000 kw. The balance between agri- 
culture, industry and an attractive physical setting at- 
tained at Vineland is worth some study. 


ICHLORO-DIPHENYL-TRICHLOROETHANE — 
D.D.T. for short, has been released in limited quan- 
tities for civilian research agencies. This famous powder 
with the frightening name is the powerful insecticide that 
won the battle over body lice for the Army in North Africa, 
conquered a typhus outbreak in Naples and kicked the 
malarial mosquitoes out of Saipan. About 100,000 Ib have 
been released by WPB to civilian research agencies. A great 
deal is still to be learned about this substance, such as its 
effect on beneficent insects like bees. 
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THIS BOOKLET CAN HELP YOU 


, Owe 


SEND FOR YOUR COPY TODAY 


**Save thousands’’ lis no catch 
phrase—}The rust preventives detailed 
in this lavishly illustrated, compre- 
hensive, 40-page booklet have helped 
salvage literally thousands of dollars 
from the billion-dollar loss each year 
to Demon Rust. 


Every man who has anything to do 
with metals will find this booklet 
most instructive. Write for free copy 
to: Shell Oil Co., Inc., 50 West 50th 
Street, New York 20, N. Y. or 100 
Bush Street, San Francisco 6, Calif. 


SHELL RUST PREVENTIVES ‘“” 
... OILS...FLUIDS... COMPOUNDS 
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MORE THAN 


Bailey Boiler Control Panels for two 135,000 Ib. per hour capacity, oil and gos-fired boilers in a Western Power Station 
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METERS 
CONTROLLERS 


[ea Bailey Boiler Control System is more than just a 
group of meters and controllers recording and controlling 
certain factors in the boiler plant. It is a means of im- 
proving plant operation from the standpoints of: — 
1.Continuity of service 3.Steaming capacity 5. Safety 
2.Fuel conservation 4,Conservation of manpower 

Bailey Control Systems are effective because each system 
is carefully engineered to the requirements of the unit 
which it serves. The experience gained from thousands 
of successful combustion control installations serves as a 
. basis for this engineering service which starts with the 
selection of equipment and continues through the de- 
sign, construction, calibration, installation and final 
adjustment on the job. 


Engineering work is done in the user's plant by Bailey 
Field Engineers who have been thoroughly trained in 
combustion and automatic control practice. These engi- 
neers are stationed in over 30 industrial areas throughout 
the United States and Canada for the purpose of render- 
ing prompt “on the spot” engineering service without 
undue traveling expense. 


The Bailey engineer in your community has a wide back- 
ground of combustion engineering know-how at his 
command. It includes the records of tests on thousands 
of boiler installations covering a wide range of fuels, 
furnaces and fuel-burning equipment. He has more to 
offer than meters and controllers. He is primarily inter- 
ested in helping you to secure optimum operating 
conditions fn your plant. G9 


BAILEY METER COMPANY 


10440 IVANHOE ROAD e CLEVELAND i0, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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Bailey Boiler Control Panel for 100,000 Ib. per hour 
capacity Integral-Furnace Boiler 





Bailey Boiler Control System in an Eastern Paper Mill 








Scovill Tube News 





Vol. 3 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


No. 2 





Selection and Care 
of Condenser Tubes 


Operating engineers are vitally interested in ob- 
taining long trouble-free service life from con- 
denser and heat exchanger tubes; maximum service 
can be expected only by selecting a suitable tube 
material for the particular application and, of 
equal importance, by instituting and maintaining 
practices for the control of certain types of cor- 
rosion. 


The choice of an economical tube material re- 
quires careful consideration, and a decision should 
be based on the results of a study of the following 
controlling factors: 


Conditions of service, including such informa- 
7 « tion as operating temperature and pressure, 
velocity of media contacting tubes, composi- 
tion of solutions, gases, vapors, being handled. 


Previous service experience with tubes in a 
¢ particular unit or similarly operated units. 


inates. 


The inherent corrosion-resistant properties of 


3 Type or form of corrosion which predom- 
G. the available tube materials. 


SELECTION OF TUBE MATERIAL 


Engineers have a choice of a large number of 
non-ferrous alloys for condenser and heat ex- 
changer tubes. These alloys vary considerably in 
composition, chemical and physical properties and 
their ability to withstand certain types of corro- 
sion. In many cases, the selection of a satisfactory 
tube material is not a difficult matter. As an ex- 


’ ample, under conditions where dezincification of 


condenser tubes is the major problem, the use of a 
dezincification-resistant tube alloy — Phosphor- 
ized Admiralty metal — is indicated; under a 
somewhat more limited set of conditions, Red 
Brass, Arsenical Copper or Deoxidized Copper may 


also be used to overcome tube deterioration of the 
dezincification type. 


In another case, condenser tubes may be re- 
quired to withstand the action of a high velocity 
circulating water or other conditions of service 
which would result in the rapid erosion of tube 
walls and, combined with corrosion, shorten the 
life of some tube materials to a marked degree. 
Conditions of this kind require the choice of tubes 
of erosion-resistant alloys, such as Aluminum 
Brass or 70-30 Copper-Nickel. 


Very often, the operating conditions under 
which tubes must serve offer a more complex cor- 
rosion problem than the cited examples and such 
cases are only solved satisfactorily by close atten- 
tion to all contributing factors to corrosion. 


ATTENTION TO CONTRIBUTORY 
FACTORS 


Many condenser tube corrosion problems can 
best be controlled by eliminating or correcting the 
factors contributing to corrosion. This is especially 
true in installations where certain types of cor- 
rosion are active. In cases of tube failures which 
can be attributed to “deposit attack”, freedom 
from such attack cannot be assured by a change in 
tube alloy. “Deposit attack” of tube surfaces is 
initiated by foreign materials which are carried 
into the‘tubes by the circulating medium and be- 
come lodged on the tube walls; such materials as 
coal or coke, clinkers, stones, wood, paper, shells 
or other marine growths may contribute to this 
form of corrosion under certain conditions of 
service. Intense local pitting and downstream 
erosion-corrosion, characteristic of attack at and 
adjacent to foreign deposits, can be prevented or 
minimized by two expedients — adequate screen- 
ing of the circulating water and a periodic thorough 
careful cleaning of the tubes. 
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Another source of tube failure has its origin in 
the formation of electro-chemical tells at local 
areas of the tube walls; this form of corrosion is 
called ‘‘concentration cell action.’’ Corrosion of 
this type is often formed at recessed areas which 
may exist between tubes and tube sheets, baffles, 
and support plates, or at any location where 
cracks, crevices or other areas are found into which 
liquids may seep and become trapped. 


Concentration cell action may also be experi- 
enced beneath porous layers of scale or corrosion 
product over the metal surface or at discontinuities 
in protective films or coatings. The remedy for 
overcoming corrosion of this kind again lies in 
certain definite precautionary or corrective meas- 


ures rather than in a change in tube alloy. Briefly, . 


all recesses, crevices, etc. at tube surfaces between 
tubes and tube sheets, baffles, etc. should be 
avoided; screening of the circulating media and 
cleaning of the tubes are beneficial as in the case of 
deposit attack; lastly, effective chemical treatment 
of media contacting the tubes has been helpful in 
many cases. 


CHANGE IN OPERATING 
CONDITIONS 


Certain unexpected corrosion problems often 


develop during the service life of tubes.’ It is not — 


unusual to find that operating conditions change in 
some respect and such changes are then reflected in 
adifferent type of tube attack to that normally ex- 
perienced. Thus, tube installations which have been 
trouble-free, may suddenly show evidence of serious 
corrosion. 


Periodic inspection of tubes and prompt action 
in diagnosing the possible sources of trouble under 
such circumstances will often lead to remedial 
measures which can be applied to arrest an other- 
wise corrosive action on the tubes. 


In some instances, as an illustration, the tubes in 
a unit will suddenly show definite evidence of inlet 
end attack although no trouble of this kind had 
previously been experienced. At the first indication 
of this trouble, a study can be made to determine 
what particular conditions of service are causing it, 


and this study can be followed by definite recom- 
mendations for alleviating the attack. If such rec- 
ommendations cannot be carried out for any reason 
and the attack continues, a suitable coating of 
paint or cement can be applied to the inlet ends 
periodically to stop the action. More permanent re- 
lief in severe cases can be obtained by the use of 
properly designed metal or plastic inserts to cover 
affected tube areas. 


THREE SCOVILL SERVICES 


The foregoing information on the selection, use 
and care of condenser and heat exchanger tubes 
has been necessarily brief. The subject is covered 
in more detail in the Scovill Condenser Tube book- 
let, a copy of which will be sent upon request to 
Scovill Manufacturing Company, 17 Mill Street, 
Waterbury 91, Connecticut. 





Information like this, regularly provided through 
‘“‘Scovill. Tube News” and printed literature, is 
part of Service in Manuals — one of three 
Scovill services. 


The other two are Service in Men which 
brings you, through Scovill engineers, specialized 
consultation on tube problems and installation 
methods .. . and Service in Metals which covers 
the selection of alloys and study of specific prob- 
lems in the field and in the laboratory. 








MANUFACTURING COMPANY 





r 











THIS IS NUMBER FIFTEEN ina Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


a NS 








ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals ...Service in Men e 


WATERBURY 91, CONN. 


SCOVILL CONDENSER TUBES 
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“CROSS FIRING” 


GIVES BETTER 
AIR DISTRIBUTION 


The dumping grate bars of the Z Per- 
fect Spread Stoker are uniquely de- 
signed with ‘‘staggered”’ non-clogging 
ports to provide a steady cross flow 
of air that uniformly blankets the en- 
tire grate area. This assures a rapid 
and complete mixture of fuel and air, 
and auniform burningjrate at all times. 
In addition, the bars are thoroughly air- 


swept from below for proper cooling. 


A] 


BOILER ROOM 


RUE 


Dirty, tiresome jobs with hand 
stoking that make boiler room operations waste- 


. ful and distasteful are virtually ended when you 


install an A Perfect Spread Stoker. You'll mar- 
vel at the elimination of these inefficiencies and 
the way steam and operating costs drop. 

Fully automatic and simple in operation, this 
modern, streamlined stoker requires practically 
no attention. It runs steadily, quietly—regard- 
less of the steam demands—without clogging 
or jamming. It keeps the boiler room neat and 
clean and makes grate cleaning and ash removal 
surprisingly easy. 

When you consider all these advantages, as 
well as its ability to burn economically the wid- 
est range of solid fuels, you'll see how the & 
Perfect Spread Stoker keeps labor requirements 
low and makes waste go. You can get all the 
facts by writing today for the eye-opening A | 
bulletin on low cost steam production. 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour — 


YOU NEED THIS BULLETIN 


Writeus. 2408 Aramingo Ave., Philadelphia 25, Pa. a +h 


AMERICAN ENGINEERING COMPAN 


Subsidiaries: COCHRANE CORPORATION, Philadelphia, FARADAY ELECTRIC CORPORATION, Adrian, Mi 
PHILADELPHIA 25, PENNSYLVANIA 
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WILL THIS STOKER 





AFFECT YOUR 








FUTURE OPERATIONS? 


PERHAPS you've heard about the improved cia) 
Taylor Stoker—a time-tested stoker with i oe 
outstanding zewfeaturesthatyoushouldnot \ : 
overlook when selecting fuel firing equip- 

ment for your future power plant operations. 

Precision control feed mechanism and pro- 
visions for better air flow mean morethorough 
combustion and minimum stack discharge. 
The stoker has simplified unit construction 
throughout with fewer moving, longer wear- 
ing parts. Continuous ash discharge and 
numerous other advantages are additional 
aids to efficient operation and low cost 
steam generation. 

Examine a// these features in the Type “R” 
Taylor Stoker booklet before you make any 
decision. A few minutes invested this way 
will pay dividends in worthwhile informa- 
tion. Mail your request to us today. 





TYPE “R” WATER-COOLED 
TAYLOR STOKER 
has Important Operating and 
Maintenance Advantages 


The Taylor Stoker is available with in- 


tegral water tubes connected into the 





boiler circulation. This feature assures 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 Ibs. per hour— 


= (® YOU NEED THIS BOOKLET 
\ Write us. 2408 Aramingo Ave., Philadelphia 25, Pa. 
Ta 


— el 


maximum fuel flexibility, higher operat 


-ing efficiency and low boiler outage. 















= 
oat 


*AMERICAN ENGINEERING COMPANY 


@ Subsidiaries: COCHRANE CORPORATION, Philadelphia, FARADAY ELECTRIC CORPORATION, Adrian, Mich. 
: PHILADELPHIA 25, PENNSYLVANIA 
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No more forcing of sheaves. Simple wrench operates 
Allis-Chalmers’ “Magic-Grip” — fastest mounting and 
demounting sheave on the market. Saves time, money. 
























SEE HOW QUICKLY, EASILY THIS NEW SHEAVE MOUNTS AND DEMOUNTS 





on smoothly because clearance is ing easily, sheave can be plac and it’s ready to go! Entire sheave 
provided by expanded bushing. exactly according to straight-edge is locked securely to shaft and 
There’s no hammering — no forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance. A mini- Sather shaft. Send for Bulletin B6310. 


intact—ready for quick, easy mounting. mum of time is required, Allis-Chalmers, Milwaukee 1, eae 


1 Place sheave on shaft. Slides ” Slide to desired position. Slid- 3 Tighten three capscrews — 








Allis-Chalmers Texrope 


“MAGIC-GRIP”’ 
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ONE WAY TO GET 


Make Certain Your 

Diesel Lubricating Oil 
Will Keep Rings Free, 
Prevent “Blow-by”! 


RE, in the ring zone of your Diesel en- 

gine, combustion makes things plenty 
hot. Unless your lubricating oil can take 
this heat, it will ‘‘cook,”’ form hard deposits 
that cause ring sticking. 


Loss of valuable power due to “‘blow-by” 
is the inevitable result. 

Gargoyle D. T. E. Oils Nos. 1 to 5 are 
specially designed to withstand the ter- 
rific heat in Diesel ring zones...to keep 
rings free. 





These famous oils reduce deposits to an 
absolute minimum, and those that do form, 
ge are soft and flaky. 


IS Just as important, these Gargoyle D.T.E. 
Oils provide strong films that resist rupture 
and reduce wear on pistons, cylinders and 
rings. 





You get full power — and your Diesel 
stays on the job longer with less ‘‘down- 
time” for repairs and replacements. 


SOCONY-VACUUM OIL CO., INC. 


Standard Oil of N. Y. Div. * White Star 
Div. « Lubrite Div. « Chicago Div. e 
White Eagle Div. » Wadhams Div. « 
Magnolia Petroleum Co. ¢ General 
Petroleum Corporation of California. 





GET CORRECT LUBRICATION FOR YOUR ENTIRE 
PLANT WITH SOCONY-VACUUM ENGINEERING 





SERA rer 7 ee 
rt 
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are three stoker designs. — each developed to 

meet a different combination of requirements — 

which have demonstrated through actual survey, 

their complete suitability for 90% of all installations 
covered by C-E contracts of recent years. 

These three simplify for you the problem of stoker 
selection to one of merely determining which type 
is the answer to your conditions of steam load, boiler 
design, and available fuels. With that done, you can 
be sure of reliable performance, durability, and low 
maintenance by entrusting your requirements to C-E. 
For embodied in each.of these three designs are all 
the “know how” and experience gained from the in- 


COMBUSTION @ ENGINEERING 


"900 MADISON AVENUE 


stallation of over 18,000 stokers of every type, above 
residence size, to serve approximately 5,000,000 rated 
boiler horse power. 

Comprehensive as these three types are, the C-E 
line includes other designs which round out the most 
complete line of stokers offered by anybody anywhere. 
So if your installation falls outside-the 90% and within 
the remaining 10%, you will certainly find the answer 


to your needs among modern C-E designs of Multiple 
. Retort, Travelling Grate, and Chain Grate Stokers. _ 


Now is none too soon to plan for your new post-war 
installation or needed replacements. A C-E engineer 
will be glad to discuss your problem with you. -829 


NEW YORK 16, N. Y. 


.GE PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR MEATERS 
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Approximate Application Range — 150 
boiler hp to largest units suitable for stoker 
firing. A simple, rugged stoker designed to 
burn a wider variety of fuels than any other 
type of mechanical firing. Hopper, feeding 
and distributing mechanism, variable-speed 
drive and motor are combined in a compact 
unit. Rotating spreader blades feed coal into 
the furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is 
burned on a grate — stationary or dumping 
type. Grate surface is zoned for regulating air 
admission and to facilitate cleaning. 








Approximate Application Range — 150 to 
600 boiler hp. A single-rétort, underfeed 
stoker designed to burn a wide variety of 
bituminous coals. Ram feed is supplemented 
by a reciprocating sliding bottom. Grate sur- 
face consists of hollow, air-cooled grate bars, 
alternately fixed and moving, to condition 
the fuel bed and assure its steady movement 
toward the dump trays. Air supply under 
zoned control with provision for introducing 
air over the fire. Steam or hydraulic drive. 





Approximate Application Range — 20 to 200 
boiler hp. A compact, self-contained unit 
offering all the advantages of underfeed 
firing. Moving grate bars assure lateral dis- 
tribution of fuel and maintain a clean porous 
fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral 
forced-draft fan, with vortex inlet control, 
permits positive regulation of air-coal ratio. 
Sixteen rates of coal feed through variable- 
speed transmission. Automatic control is 
standard equipment. Timken bearing 
equipped. Alemite lubrication throughout. 
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ON AN IDLE PUMP 
...and oxygen contaminatjon 





To a Hall engineer, an increase in sodium 
sulphite consumption suggests oxygen con- 
tamination. Consequently when this occurred 
recently in a certain plant, the Hall repre- 
sentative started to trace the contamination 
to its source. 

The deaerating heater was checked and 
found to be functioning properly. There was 
no leakage into the system from the emer- 
gency cold water lines. 

As the checking continued, appreciable 
oxygen was found at the pump suction, al- 
though there was zero dissolved oxygen at the 
heater discharge. This definitely identified 
the pump as the source of contamination— 
but there was still the problem of how this 
could happen. Once the source of contamina- 
tion was determined, the plant engineer knew 
the answer. The feed pumps in use at the 
plant require equalizing pipes which carry 
away any leakage from the last stage sealing 
sleeves. The engineer remembered that, when 


the pumps were put in, these equalizing pipes. 


were not carried back to the pump suctions 
but discharged into one of the intake pipes of 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


A subsidiary of Hagan Corporation 


the feed water heater. This particuldr intake 
pipe returns power house condensate, which 
contains considerable oxygen, to the heater. 

Since one pump was always idle, the pres- 
sure in the equalizing line of that pymp was 
less than that on the power house condensate 
line, hence undeaerated condensate could leak 
back through the equalizing line and into the 
pump suction. From this point it was |\picked 
up and sent into the boilers. 

The whole problem was solved by merely 
shutting the valve in the pump suction \line 
to the idle pump. 

This incident is an excellent example 4 
cooperation between the Hall service engineer 
and the plant engineer. The Hall representa- 
tive, as part of regular Hall service, checked 
every phase of operation until the trouble was 
definitely located. With that help, the plant 
engineer was able to use his detailed knowl- 
edge of the equipment to determine how the — 
contamination could occur and to correct it. — 

Every plant that generates its own steam 
power can profitably use Hall Service. Write us 
for full information. 


HAGAN 
HALL 
BUROMIN 
CALGON 
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PPED 


OXYGEN CONTAMINATED RETURNS 





DOTTED LINE SHOWS PATH OF 
OXYGEN CONTAMINATION. 





— EQUALIZING LINES 
ge: FLOW IS UP WHEN PUMP 

DEAERATING ee - IS ON THE LINE AND 

HEATER | REVERSED WHEN IDLE. 


| CLOSING PUMP SUCTION 
N ZN Ad SS LO) od od ON 3 10] 6] =) 








ae bat 
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IDLE PUMP 


PUMP OPERATING 


HALL SYSTEM (f 47: Mii: Cirdlfinieg | 


HERE'S WHAT HALL CLIENTS GET: 


1. Thorough study of all factors con- 4. Periodic check up by Hall service 
cerning water involved in produc- engineers. 


ing steam. 5. Periodic checking of samples by 


2. Procedure for the proper treatment Hall Laboratories. 


of boiler water. 6. “Trouble shooting” that includes 
3. Instruction of designated employees all service necessary as problems 
in making of essential control tests. arise. 


— all of which adds up to boilers that stay on the line! 


June, 1945— POWER PLANT ENGINEERING — Chicago, Ill. 





. Ware 
+ OOWER SYSTEM HAS 


fe aH] otf 


MAIN| FACTORY 





138 KV 
woken 750 KVA 
wi PYRANOL 
Y T 1800 ame 
490/277V «50,000 AMP IC) 


tf 


¥ 
goo AMP. (75,000 AMP IC) 








cs 
; 














“250° 


(3) 350 MCM 
(i) 4/0 WET 


eta | 
4/0 WEUT TO NEXT AREA 


s 
’ 


tate 


Loe oe ee ee 


aces eam. TYPICAL POWE 











(Upper chart) A section of the “one-line diagram” for 


the main factory area, where 16 unit substations aggre- 
gating 30,000 kva are installed. 


(Lower chart) “Close-up” of factory area served by one 
substation, showing 40-ft spacing of plug-in bus. Note 
that one substation serves 150,000 sq ft. 





LOAD-CEVEEK 


Power Distribution 
Systems 
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Designed to save on materials and man- 
power, this load-center installation has 
made an unusual operating record for 
safe and reliable power distribution. 


Load-center unit substations are 

employed throughout in a second- 
ary selective arrangement. The two 
primary feeders to every substation 
start from different 13.8-kv buses. 
Every load circuit is backed up by two 
independent sources of power. Yet all 
equipment normally shares in carrying 
total load. All necessary immediate 


switching to maintain power supply 


can be done at 480 volts. 


Primary distribution at 13.8 kv is 

handled by 3-conductor feeder 
cables carried in overhead troughs. 
Overhead installation saved man- 
power and materials. Inspection and 
relocation of cables are easy. 


480 Y/277-volt secondary circuits 
serve local load-areas by means 
of plug-in bus. As substations are in- 
stalled on the building roof, feeder 
taps to each plug-in bus are short and 


direct. 


Fluorescent lighting of factory 
- area is supplied from the same 
unit substations which serve factory 
operation. The 277-volt operation of 
lights from the line-to-neutral con- 
ductors of the system is highly eco- 
nomical, as compared with 120- or 


208-volt circuits. 


Capacitors, applied close to the 

machine-tool motor load, add to 
the carrying capacity of the substa- 
tions. They are ceiling-mounted in 
blocks of 90-kva at the feeder taps of 
the plug-in bus throughout the main 
factory area. (10,000 kva, total). 


Areas of heavy demand, requiring 

motors of 250 hp and larger, are 
served by separate substations which 
convert from 13.8 to 2.4 kv, again 
using the secondary-selective princi- 
ple. Within these areas, small motor 
and lighting loads are powered by 
“sub-substations” which have 2.4-kv 
primary and 480/277-volt secondary. 


An extensive office-building area. 
is served by unit substations having 
secondary Circuits at 208/120 volts. 


POWER SYSTEMS LIKE THIS protect 
operating continuity and give any 
plant greater flexibility to meet 
changing needs. They can be ap- 
plied to old plants as a complete 
modernization project, or step by 
step without interrupting produc- 
tion. The over-all installed cost is 
fully predictable. 

G-E application engineers will be 
glad to give you recommendations 
based. on highly successful war- 
time installations. General Electric 


Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 


GENERAL @ ELECTR 
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LUMMUS STEAM JET AIR EJECTOR 
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LUMMUS EQUIPMENT 


HEAT EXCHANGERS 


PROCESS CONDENSERS 


REBOILERS 


STEAM GENERATORS 


STEAM JET REFRIGERATION 


STEAM SURFACE CONDENSERS 


BAROMETRIC CONDENSERS 


STEAM JET AIR EJECTORS 


EVAPORATORS 


BOILER BLOWDOWN HEAT EXCHANGERS 


FUEL OIL HEATERS 


LUBRICATING OIL COOLERS 


PIPE LINE COOLERS 


FEED WATER HEATERS 


JACKET WATER COOLERS 


Riis experience . . . in designing and fabricating steam jet air ejectors 
to meet the requirements of all Lummus steam surface condensers — or the 
specific operating conditions of individual installations . . . is your guarantee 
of efficient air removal. . 


Inter-and-after condensers combined in one shell provide notable econ- 
omies to space requirements and to installation, maintenance and initial 
costs. Units can be supplied with separate condensers, if desired. Efficient 
design assures exceptionally stable operating characteristics with minimum 
steam consumption. The fact that many early Lummus features have become 
standard practice in steam jet air ejector construction is evidence of Lummus 
design leadership. 

Lummus engineering service is always available for the study of specific 
heat exchanger problems. For further information write to: The Lummu: 
Company, 420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 
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TANDEMS! 


California aviation 
t ee tream” 


wen 
only. natural that 
tow-Off Valves 
the job at the giant boilers 

sn the high pressure steam plant. 


Unit Tandems—Yarway'® finest Blow- 
Off Valves—have proved themselves 
unequalled in service throughout @ 
industries on Press es from 400 
2500 psi- 
re cUnir Tandemisacombinstions A 
Seat Valve (next to boiler 
and the famous arway 
ing)—both con- 
steel body. 


eliminates 1n- 





ing an 


tremel 
en ys suited 
for sealing in highest pressure 


valve requirements 
the Blow Valve 
Industry- Write f 
res up to 2500 
A424 for lower pressures. 


Y ARNALL-WARING COMPANY 
114 Mermaid Avenue, Phila. 18, Pa. 
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DIAMOND 


SOOT BLOWERS 


Correct Boiler Cleaning Assured and 
Labor Saved 


When a boiler is equipped with a Diamond 
Automatic Sequential Soot Blower System, 
all blowers operate in proper sequence and 
at the right blowing speed. No blower can be 
overlooked or incorrectly operated by a care- 
less attendant. The automatic operation 
saves considerable labor cost because it en- 
tirely eliminates the need for an operator. 


The program panel shown at the right 
controls both retracting and nonretracting 
blowers (using air or steam or both as the 
cleaning medium) arranged in groups. One 
“start” button controls all groups for the 
entire boiler, superheater, economizer and 
air heater. Any group can be operated in- 
dependently of other groups by simply throw- 


ing a switch on the panel. Blowing sequence 


of the units in any group can also be easily 
altered to suit changed conditions. 


Air Offers Additional 
While the saving in labor and improved 
boiler cleaning are characteristics of all Dia- 
mond Automatic Sequential Soot Blower Sys- 
tems, those using compressed air as the clean- 
ing medium have the additional advantage 
of eliminating feed water makeup. This is 
particularly important where makeup water 
is a problem. Compressed air has a greater 
density than steam and therefore provides 
better cleaning. Experience gained during 


several years’ operation proves that main- | 


tenance costs are unusually low and that air 
cleaning used only 1/3 to 2/3 of the energy 
from the coal pile that is needed for steam 
blowing. The soot blower piping insulation 
is eliminated when air is used for cleaning. 


Diamond Automatic Sequential Soot Blower 
Systems have been in very successful central 
station use on boilers as large as 900,000 
lb/hr units since 1940. Write for further in- 
formation. Oy 


This program panel controls both fixed and 
retracting blowers (using both air and steam 
as cleaning medium) arranged in three 
groups; any desired number of groups can 
be had when system is designed. All soot 
blowers are operated in correct sequence 
and at right blowing speed by simply push- 
ing “start” button. 


SPECIALTY CORP. 


= DIAMOND POWER 
rw Detroit 31, Michigan 


DIAMOND SPECIALTY LTD. © Windsor, Qntario 
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Air Operated 


Diamond 
Blower is 
R USes air as 


“Air Puff Soot 
Gir operated and 


cleaning medium, 
Shown below el] 


ectrically Operated, 


” Diamond Model G9B Soot 
lower air perated and 
Using steam as cleaning 

ium, 





| Diamond Model G9B 

my SOot Blower electri. 
cally ©Perated and 

me Using steam as cleaning 

$ medium, 

Diamond Automatic Sequential Soot Blower 

Systems have sufficient variety to permit the 

Selection of those models that are Particu- 

larly suited fo the conditions encountered 

inthe individual steam plant. 


Diamond Model IF Retracting Soot Blower elec. 
trically Operated and usin 


9 air as cleaning 
medium, 


Diamond “Telescopic” 


Soot Blower is electrically Operated 
and uses steam 


or air as cleaning medium. 
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PRACTICAL PLANS for 


In the wake of this war will come new jobs for steam - 
. . « New opportunities . . . new problems . . keener : 
competition . . . that will put renewed emphasis on 
power plant reliability, efficiency, and operating ¢ costs 













| When.the urgency of war production begins to yn- 
wind into the pattern of peacetime competition, power 
plant engineers will want to be ready in advance with 
step-by-step plans for urgently needed modernization 
and expansion of existing facilities. Properly drawn, 
such plans will help speed reconversion of their own 

| industries and hasten action in providing for fully in- 
tegrated power services. having the high overall effi- 
ciency and flexibility for changing conditions that 


* 








B&W INTEGRAL-FURNACE BOILER (CLASSES 9, 12, & 15) 


This Integral-Furnace Boiler is available for firing with 
stokers or with oil, and in sizes ranging from 1353 to 


future operations will demand. 6506 sq. ft. of heating surface. Having a water-cooled 
ae Pe. : : furnace of special design, this boiler provides the de- 
Thinking and planning for tomorrow today is a job pendability of central-station  aeaetins with efficient and 


B&W engineers are ready to tackle in partnership - ee ee 


with power engineers of industry. Their long leadership 

in meeting steam power requirements has been greatly 
| augmented by much more valuable experience gained 
in serving the industry war needs. 


When the time comes to specify equipment for the 
future, there is a B&W boiler for dny combination of 
conditions . . . capacity, pressure, temperature, feed- 
water, fuel and space . . . to be met. Whatever the 
type needed, it is built for the job, thus assuring the 
highest standards of performance, continuity of service, 
high overall station economy and greatest return on 
the investment. 


B&W DESIGN 32 CROSS-DRUM BOILER 
This unit is widely used in small and medium-size power 
furnaces are suitable. it provides 

stroight-tube, sectional-header 
Baw Cross-Drum Boilers designed 





STIRLING BOILER 
The Stirling Boiler fully meets the requirements of modern — 
operating conditions. It readily responds to. sudden and 
heavy demands for steam, and delivers dry steam ot 
relatively high ratings when operated with water having 
a high concentration of solids. May be fired with any fuel. 








= 
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INTEGRAL-FURNACE BOILER — 
The Integral-Furnace Boiler is a completely co-ordinated unit built in capacities up to 250, 000 
Ib. steam per hr. and for the pressures and temperatures required by the most up-to-date ' 
and efficient prime movers. It is designed to burn pulverized solid fuels, oil, or gas, singly 
or in combination, thus utilizing at high combustion efficiency the least expensive fuel 
obtainable in any locality. 


B&W CROSS-DRUM BOILER 
This straight-tube sectional- 
header boiler is noted for its 
dependability, long life, and 
ability to deliver dry steam at 
high ratings. Can be petty 
inspected and cleaned. 


@. 


CENTRAL-STATION BOILERS 
High-duty boilers for central- 
station service are available in 
several basic designs to meet 
the requirements of individual 
stations. The Radiant boiler 
unit illustrated is typical of 
some of the units now operat- 
ing at high rates in utility 


ae 














e 
THE BABCOCK & WILCOX CO.° 85 LIBERTY STREET, NEW YORK 6, N. Y. 


BABCOCK & WILCOX 
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Why FREIGHT ELEVATORS are important! 


EHIND this busy scene, freight elevators are con- 
B stantly on the job . . . keeping supplies and 
even the trucks themselves moving on schedule. . . 
without bottlenecks . .. without confusion. 

For intensive service, the elevators should be 
high speed, automatic in operation and provided 
with power operated doors. Such equipment will 
compensate for some of the time lost in loading and 

unloading operations. 
If conditions require, freight elevators can be 
dispatched to predetermined floors to suit any cycle 


of operation. Also, they do not necessarily require 
regular attendants. 

Your nearest Otis representative is now available 
to assist you and your Architect in making prelim- 
inary elevator plans and studies. For the finest in 
vertical transportation tomorrow, call your Otis 
representative TODAY! 


June, 1945 POWER PLANT ENGINEERING — Chicago, III. 





Action of steam in 
Terry solid wheel 
and reversing cham- 


ber. 





# 


Typical Terry Solid Wheel - Tur- 
bine with casing cover and bear- 
ing caps raised. Note ruggedness 
and the accessibility of all parts. 
Units of this type are used to 
drive all types of power plant 
auxiliary equipment built in sizes 
from 5 H.P. to 2000 H.P. 


i 
ie 
| 
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THE TERRY WHEEL TURBINE- 
FOR AUXILIARY. DRIVE— 
OFFERS MANY ADVANTAGES 


FROM THE SMALLEST TO THE LARGEST, THESE RELIABLE TURBINES HAVE — 
* Indestructible one piece wheel. * Independent overspeed tip with sepa- 
rate valve. 
* Large radial and axial clearances. 
* Double rim protected blading. * Sturdy casing design. 


* . 
* Individual nozzle control. oe and easily inspected steam 
* , 2 
Dependable and durable governor * Troy eumith 6 ini eld 
* Heavy dust-proof bearing and governor makes inspection of the interior parts 
housing. a simple matter. 


FOR FULL DETAILS ASK FOR BULLETIN S-116, 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
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- GARLOCK LATTICE-BRAID PACKING 


The unique structural design imparts 
semi-automatic pressure action. Avail- 
able in several styles for service on 
pumps and other equipment. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 


Primitive pump used on an Italian 
farm during the 17th Century— 


from a copper engraving by 
Athanasius Kircher, 1601-1680. 
Illustration from Bettmann Archive, 


The lift pump used by the farmers in Europe some four 

hundred years ago seemed to do a fairly good job according 

to this old-time illustration. But it’s a far cry from the 

modern high-pressure and high-speed pumps in use today. 

Pump valves, packings, gaskets and oil seals have also im- 
proved through the years—keeping pace with 
engineering advancements in the equipment 
in which they are used. Today the complete 
line of Garlock products. fills every need of 
modern industry. 
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SIMPLEX VENTURI TUBES 
the ULTIMATE IN Yeate™ [ficiency 


For a given flow of water, the Simplex 
Venturi and its Simplex Meter will meas- 
ure with the least loss of energy, and the 
greatest accuracy over the widest range 
of flow! 

The high constant efficiency with 
which the Simplex Venturi utilizes the 
differential head which it creates, has 
been proved by over 40 years of re- 
search and manufacture. 

This highly-engineered primary de- 
vice assures minimum head _ loss and 
normal, dependable coefficients. The 


unit is homologous in type and form; 
the tube throat is bronze-lined with 
extremely accurate piezometer taps; 
the pressure belt type design is essen- 
tial to high and unvarying accuracy. 
The venturi tube is accepted as be- 
ing the most efficient of primary de- 
vices. . . . Installations as part of pipes 
and conduits of cast material and of 
fabricated structure, have proved the 
Simplex Venturi to be unsurpassed in 
installed operating efficiency! 


THE MO METER COMPLETES THE PICTURE 


The “MO” is the “Master” Meter that 
converts the differential head created 
by the Simplex Venturi into rates of 
flow and indicates, records, and total- 
izes that flow with the maximum 
overall accuracy. This combination 
of Simplex primary device and MO 
Meter provides a standard of operat- 
ing efficiency for the flow measure- 
ment of water, sewage and process 


SIMPLEX VALVE & METER CO. 
6783 UPLAND STREET, PHILADELPHIA 42, PENNA. 
a 


liquids ni many municipal and indus- 
trial plants. The MO Meter is of such 
high accuracy that it may be util- 
ized for testing the accuracy of other: 
metering equip- 

ment. Write 

for Bulletin 

300 — ‘‘The 

Simplex MO 

Meter.” 
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Availability Record of 

RNACE | 
New DESIGN Twin Fo 
Steam Generators | 





FOUR UNITS 


with Separately Fired Superheater Furnaces 
450,000 LB. per Hr. — 1550 P.S.I. = 950° F.S.T. 











96.1% AVERAGE AVAILABILITY 


NO. STARTING MONTH _ AVAILABILITY 


1 January 1943 —- 96.0" 
2  February1943 -96.6" 
3 May...1943 95.8" 
4 June...1943 96.0" 


*Including outages to make necessary changes and 
adjustments to perfect a new design. 


FOSTER WHEELER CORPORATION 
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AIR HEATER 


HOT AIR DUCT TO MILLS 


HOT AIR DUCT TO MILLS 


HOT AIR ODUCT 








HOT AIR DUCT 


HOT AIR DUCT TO BURNERS 





ECONOMIZER 


SUPERHE ATER 
CROSSOVER HEADER 


4- BURNERS 


CONVECTION SUPERHEATER 


RADIANT SUPERHEATER 


SUPERHEATER FURNACE 


EXHAUSTER 


FEEDER i 


PULVERIZER 


INTERMEDIATE SUPERHEATER HEADER 


HOT AIR DUCT TO BURNERS 


4 - BURNERS 


60" STEAM DRUM 


GENERATING TUBES 


BOILER FURNACE 


30" WATER DRUM 
EXHAUSTER 


| | FEEDER 


SUPERHEATER OUTLET HEADER 








FOSTER WHEELER TWIN FURNACE STEAM GENERATOR 


165 Broadway — New York 6, N. Y. 
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N. ext time you repack a pump, see that the 
right packing is used and you'll be money ahead. 
Investigate the advantages of Sea-Ro packing. 
You'll find it stands up under high temperature 
and high pressure, and has many exceptional 
features that make it superior in wearing and 
performance qualities. 


““GRAPHITIZED’”’ Pump Plunger Rings 


Style No. 528. Strong, laminated phenolic compo- 
sition enables these rings to resist high temperature 
and high pressure. “Floating type.” Long wearing, 
light-weight, minimum friction. Unaffected by most 
solvents, oil and reagents. 


““SUPERHEAT’’ PACKING 


Style No. 503 designed for long trouble-free service 
under superheat steam. The core, a flexible plastic 
metallic material is anti-frictional, self-lubricating 
and heat proof. Contains no rubber, therefore non- 
vulcanizing. ro 


ALL-PURPOSE Pump Valves 


Style No. 535. Impervious to decomposition, warp- 
ing or chemical action, these laminated phenolic 
composition valves give years of service and can be 
resurfaced for extra duty under toughest conditions. 


STANDARD NEK-SEAL Packing 


Style No. 501, ideal for centrifugal and reciprocat- 
ing pumps. Once installed it forms a fine bearing 
surface. Wear on rods is reduced to minimum be- 
cause of lubricating qualities in packing. A practi- 
cally permanent packing when properly installed. 
a. 


Send for new CATALOGUE giving full description of these and other SEA-RO packing products. 


PUMP PLUNGER RINGS 
NEK-SEAL PACKING 
SEA-RO PACKING CO.:* WOOD-RIDGE, NEW. JERSEY 


Agents: WEISE ENG. & EQUIP. CO. . . . . « 172 HIGH STREET, BOSTON, MASS. 
VICTORY SUPPLY & MFG.CO. . . 273 WEST 7th STREET, SAN PEDRO, CALIF. 
CORDES BROS. . . ~. . «+ « 200 DAVIS STREET, SAN FRANCISCO, CALIF. 











June, 1945-—— POWER PLANT ENGINEERING — Chicago, Ill. 





V 


THINGS TO NOTICE in tis pictur 


The dry-type transformers are close to the load, yet 


out of the way. 


There-are no long runs of heavy copper. 


1 
2 
‘ae No expensive, space-stealing fireproof vaults are re- 


| quired. 
The transformers are totally metal enclosed for safety. 
4 


Little installation space is used. 


DO YOU REALIZE the many 
jobs on which you can use small G-E 
dry-type transformers to advantage? 
Insulating lighting circuits from power 
circuits, boosting low line voltage, and 
supplying the right voltage for the 
most economical operation of motors, 
machine tools, and welding apparatus 
are only a few of their many money- 
saving applications. 

Stay cool; save space—Type D trans- 
formers are cooled by natural-draft 
ventilation. Their unique case con- 
struction aids the flow of ventilating 
air through the transformer coils. 
They can be installed against a wall 
or close to other. units with little or 


no effect on the temperature rise of © 


the transformer. Because of this fact, 
considerable space can be saved, 
especially when a number of these 


transformers are to be banked. (For 





GENERAL 46 ELECTRIC 


THEY'RE ALL ADVANTAGES 
YOU CAN HAVE WITH 


G-E TYPE D 
TRANSFORMERS 







ee The slanted-louver construction, top and bottom, to 
assure cool operation. (The “chimney effect” produced 


(a by this construction carries away heat rapidly.) 






example, the above installation in a 
midwestern plant. Here, only a small 
platform is required to take care of 
six 100-kva units to supply 230-volt 
annealing furnaces.) 

Easy to install; maintenance negli- 
gible—As these transformers are small, 
compact, and lightweight, and do 
not require a fireproof vault, they can 
be installed almost anywhere you 
wish. The ease of disassembly and 
reassembly of case parts permits 
quick inspection and cleaning, when 
necessary. Operating records show 
that little or no maintenance is re- 
quired. 

Type D transformers are avail- 
able in ratings up to and including 
100 kva—600 volts and below. For 
further information, ask for Bulletin 
GEA-897. General Electric Company, 
Schenectady 5, N. Y. 
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THE RIGHT VOLTAGE 
AT THE RIGHT PLACE 





DOES THE JOB 


_ BETTER 








“ENOUGH COAL FoR 3000 YEA 








- LAUNDRY CUTS'FUEL COSTS 35%, 


Peerless Laundries, Ltd., Los Angeles, 
one of the world's largest laundries, 
reduced heating-up time by 30 min- 
utes, reduced maintenance costs 8°, 
by installing Armstrong Traps. 


27%, FUEL SAVING AT HOTEL— 
Mount Washington Hotel, Bretton 
Woods, N.H., experienced 27% re- 
duction in fuel consumption the first 
year after Armstrong Traps were in- 
stalled. 

CUTS COAL BILL $650 ANNUALLY 
—A Huntingburg, Ind., firm spent $417 
for Amrstrong Traps and saved $650 
on coal the first year they were in- 
stalled. 

STORE EQUIPMENT CONCERN 
SAVES 170 TONS COAL—At the 


How Important Are Steam Traps? Read These Records of Coal Savings 


Northwestern Store Equipment Corp., 
Milwaukee, Wis., Armstrong Traps save 
170 tons of coal per year; heating-up 
time on wood drying kilns cut from 
5!/> hours to 2!/, hours, and back pres- 
sure on steam engine used to drive line 
shafting dropped from 7-10 lbs. to 
2 Ibs. 


GREENHOUSE SAVES $1067 ON 
COAL IN ONE YEAR by using Arm- 
strong Traps. This unit trap installation 
saved 220 tons of coal per year. 


HIGH SCHOOL CUTS COAL CON- 
SUMPTION 50% — The Springfield 
City High School, Springfield, Ohio, 
reduced coal consumption from 8-9 
tons per day to 4, by installing 30 
Armstrong Traps. 


ARMSTRONG 
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TRAPPING SAVES MUNICIPALITY 
$2600 A YEAR—Oil City, Pa. saved 
exactly $2651.42 in fuel the first year 
Armstrong Traps were installed at the 
city water pumping station. 


PLYWOOD COMPANY SAVES CAR- 
LOAD OF COAL PER WEEK— Atlas 
Plywood Corp. of Canada Ltd., Water- 
loo, Quebec, effected this saving by 
installing Armstrong Traps. Believe it or 
not this company has effected a 100%, 
savings on coal purchases, since the 
coal was supplementary to a waste 
wood supply. 

ARMSTRONG SAVES CANVAS 
GOODS MANUFACTURER 50% 
FUEL COSTS— Couch Bros. Mfg. Co., 
East Point, Ga., used only 4!/, tons coal 
for heating purposes instead of 9, after 
installing Armstrong Traps. 











conserve if 
with 


ARMSTRON 


STEAM TRAPS 


*A recent estimate of bituminous 
coal deposits in the United States in- 
dicated that there is enough for an- 
other 3000 years, but it’s the coal in 
your bin that counts today. 

Armstrong Traps save coal be- 
cause they don’t leak steam... 
because. they discharge condensate 
as rapidly as it accumulates .. . be- 
cause they automatically vent air— 
thereby allowing the steam to give 
up its heat where it is supposed to 
for productive results. 

Armstrong Steam Traps are avail- 
able for all services and all pressures. 


Sold by leading distributors and 














Bottom inle} 
Top outles Side 


inlet — Side outle}; 


Ze Chrome stee] 


Pped. 
K a Frictionless 


4. Swirlin . 
"9 action of 
Ordinary dirt ssi bas 


5. Choice of body styles 


den 
i sate cleans out all 


6. i 
Automatic air elimination 


7, 
Every trap factory tested 





jobbers everywhere. Guaranteed to 
satisfy. Over a million in use. Write 
for 36-page STEAM TRAP BOOK. 


ARMSTRONG MACHINE WORKS 


810 Maple St., Three Rivers, Michigan 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 





ns 





Prepared by Bridgeport Brass Company 


“Bridgi 


Headquarters for BRASS, BRONZE, and COPPER 





yA 





Arsenic as a Corrosion Inhibitor 


Destroying the Myth 
of Intercrystalline Attack 





The use of arsenic as a dezincification 
inhibitor for Admiralty condenser tubing 
and 70-30 brass was reported as far back 
as 1924 by the well-known metallurgists, 
Bengough and May in the British In- 
stitute of Metals as part of the Seventh 
Report to the Corrosion Research Com- 
mittee of the Institute of Metals 
(British). This discovery attracted world- 
wide attention because of their masterly 
work on the mechanics of dezincification 
and methods of preventing it. Aside from 
arsenic they also found that “tin, nickel, 
tungsten, antimony and aluminum all had 


the same kind of effect as arsenic but 


less intense and in the order named.” 

As a result, arsenic which they con- 
sidered the most effective inhibitor of 
dezincification is now added in amounts 
up to 0.04 percent to brass condenser 
tubing as standard practice by British 
manufacturers. It was also adopted as 
standard practice by Bridgeport Brass 
Company and most of the larger Amer- 
ican manufacturers about 1936. These 
investigators also developed aluminum 
brass for condenser tubes and included 
arsenic as an inhibitor. 

Recently, investigations by two Amer- 
ican manufacturers indicated that anti- 
mony and phosphorus are corrosion in- 
hibitors. In obtaining their U. S. patents 
for adding these other dezincification in- 
hibitors, the inventors claimed that their 
inhibitors are superior to arsenic because 
they prevent the occurrence of “intercrys- 
talline attack” which they stated is char- 
acteristic of brasses containing small 
amounts of arsenic added intentionally to 
prevent dezincification. Their claims were 
based on accelerated corrosion tests which 
were conducted with solutions of several 
concentrations of cupric chloride. No ex- 
periments under actual service conditions, 
as found in seaboard power plants, marine 
condensers, heat exchangers and oil re- 
fineries, were conducted to substantiate 
any of their claims. 


In recent months we have come across 





rumors to the effect that Arsenical Ad- 
miralty is subject to “intercrystalline at- 
tack” and naturally we wish to run them 
down. In Bridgeport Brass Company’s 
long experience, as well as in the ex- 
perience of other companies who have 
been manufacturing arsenical Admiralty 
condenser tubes for many years, no evi- 
dence of the mythical “intercrystalline 
attack” has been found. Several labo- 
ratory investigators, using cupric chloride 
as the attacking agent, have reported the 
development of intergranular cracking in 
both Arsenical Admiralty and plain Ad- 
miralty. 

Recently we checked with a prominent 
authority as to British practice and ex- 
perience and received the follozing: 

“The beneficial effect of small amounts 
of arsenic in brass in preventing dezinci- 
fication of the alloy has been widely 
known for many years. In this country 
it is, and has been for several years, quite 
a common practice to add arsenic to the 
extent of about 0.02—0.04 percent not 
only to aluminum brass, but to other 
brass alloys for the manufacture of con- 
denser tubes, 


“We are not acquainted with any evi- 
dence arising either in the course of ex- 
periments or in service which would in- 
dicate that the presence of this amount 
of arsenic is in any way injurious or det- 
rimental to the alloy, or that it gives rise 
to any kind of intercrystalline failure.” 


Regardless of the use of other corrosion 
inhibitors besides arsenic which are being 
advocated bysome manufacturers, Bridge- 
port Brass Company intends to con- 
tinue to supply Arsenical Admiralty, Ar- 
senical Muntz, and Arsenical Aluminum 
Brass because experience has shown that 
the addition of arsenic is excellent as a 
dezincification inhibitor. We have yet to 
run across a single case of intercrystalline 
attack and would appreciate it if our 
friends will help us spike the rumor or 
bring the offender out in the open where 
we can all take a good look at it, if it is 
in existence. 


Note: Bridgeport products ave supplied in accordance with existing priority regulations. 


BRIDGEPORT GG 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





Cupro Nickel Now Released 
For General Use 


It has been announced that limitation 
order L-154 schedule II which restricted 
the use of cupro nickel tubes in steam 
surface condensers has been revoked, and 
that cupro nickel is now available for 
general use. ; 


70-30 cupro nickel condenser tubing 
made to Navy specifications 44T39a, is 
the standard alloy specified by the U. S. 
Navy for all battleships and many other 
types of vessels. Besides excellent re- 
sistance to impingement attack, this alloy 
withstands erosion and corrosion in most 
cases better than brass. It was adopted 
by the Navy after numerous tests 
indicated that Admiralty condenser tub- 
ing could not stand up satisfactorily 
for fast steam turbine-propelled vessels 
which depend on condensers that produce 
a high vacuum and operate with high 
water velocities. Under such conditions 
tubing is exposed to both corrosion and 
erosion caused by the impingement of air 
bubbles associated with water of high 
velocity ‘and turbulence. 70-30 cupro 
nickel made to Navy specifications 
44T39a fulfills the requirements of the 
U. S. Bureau of Ships which calls for 
the presence of 0.6 maximum percent 
iron and over 0.5 percent manganese. 


70-30 cupro nickel withstands elevated 
temperatures better than brass and is 
used for feed water heaters, heat ex- 
changers and evaporators where good cor- 
rosion resistance is imperative. This alloy 
is said to be immune to season or stress 
corrosion cracking caused by the com- 
bined action of moist ammonia, oxygen, 
stress and time. Since cupro nickel has a 
lower specific thermal conductivity than 
brass, some designers of condensers pro- 
vide 10 percent additional condensing sur- 
face as compared to brass tubes, to allow 
a safe margin for this difference. How- 
ever, there are engineers who claim that 
the thermal conductivity has little bear- 
ing on the rate of heat flow from one fluid 
to another through such a metal wall. 


Because this alloy has superior proper- 
ties to most metals and alloys, cupro 
nickel is being carefully considered for 
many applications involving corrosion too 
severe for ordinary metals. This is in line 
with the present tendency to fight the 
ravages of corrosion with better materials 
which may be higher in first cost, but 
which are most economical when length 
of service and reduction in maintenance 
are taken into account. 


ESTABLISHED 1865 
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° Gobet pevins feature 


os ‘This simplified step-cut icdliyrinth steam geal is an 
exclusive feature of Hendy turbines that not only 
duc i Interatage Feakage bet elso sontribetes to shoft ee 


rigidity and rotor 
disk strength. 


A shorter and = 
stronger turbine 


is possible with 
this method of 
sealing, since 
each disk is butted 
against the ad- 
joining one. 
The four-piece sealing blocks are soft leaded bronze, 
flexibly located, with leaf springs opplying. pressure 
from the diaphragm grooves. This feature in Hendy 


* turbines contributes to longer operating life and higher 
over-all efficiency. Watch succeeding advertisements: 


for other dividend-paying Hendy features. 


When requesting data on Hendy turbines or turbo- 
generating pignts please indicate type of service 
bpalvess electrical Ra aneas and steam conditions. 


WASHINGTON - BUFFALO 


1G CHICAGO + CINCINNATI 


° ‘Clg 
N 


TURBO-GENERA cearons 


SIMPLIFIED 
Wore Ef fcctent™ 


STEAM SEALING 


The development of this highly 

efficient steam-sealing method is the 

result of Hendy experience gained 
through the mass production of 4000, 6000 and 
8500-hp turbines, and large numbers of turbo- 
generator sets for the Maritime Commission. 


Simplified governor and speed control, and rocker-shaft 
operation of the valve mechanism are other Hendy 
turbine features. Combined with the labyrinth seals 
and simplification of design throughout the entire 
unit, they raise operating efficiencies and reduce main- 
tenance and service problems. Two-color. reprints 
showing details of these features are available upon 
your request. 


Hendy turbines are available as separate power units 
for marine or industrial applications, or, as complete 
turbo-generating plants in a wide range of sizes. 


Submit your power problem to any Hendy office. 
They will gladly help in its solution. 


JOSHUA HENDY.... works 


STABLISHED 185 
(an eeRae Bk ea 


June, 1945-— POWER PLANT ENGINEERING — Chicago, III. 








Supplied for Wide 
Variety of Services 


“OTHER DE LAVAL COMPRESSORS 


——————— tt —“(i‘“CSCs*sSCsY 


The above single-shaft, two-bearing steam 
turbine-driven compressor, operating at 
25,000 r.p.m., compresses steam from 
375 psi to 600 psi at a rate of 18,000 
pounds per hour. 

For services requiring increased steam 
pressure, when boilers for generating such 
pressure are not available, centrifugal 
compressors can be used to provide the 
increased pressure where the volume is 
sufficient. 


* HELICALGEARS + 


WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS + CEN- 


TRIFUGAL BLOWERS and COM- 


* IMO OIL PUMPS 


De Laval builds centrifugal blowers and 
compressors for handling air, steam and 
other gases for a range of volumes up to. 
and above 100,000 c.f.m., and for pres- 
sures up to and above 100 pounds per 
square inch, the maximum economical 
pressure depending upon the inlet vol- 
ume and density. 

De Laval compressor and blower spe- 
cialists will gladly confer with you on any 
gas handling problems you may have. 


Se eee 


SALES OFFICES: ATLANTA * BOSTON * CHAR- 
CLEVELAND * 
ide] tel, biel, iad 
HELENA * 


LOTTE * CHICAGO * 
DETROIT * DULUTH * 
FALLS * HAVANA + 
KANSAS CITY « 


LAKE CITY 
TORONTO + TULSA + 
INGTON, D.C. * WI iN 
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LOS ANGELES * 
NEW ORLEANS * NEW YORK * PHILADELPHIA 
PITTSBURGH * ROCHESTER * ST. PAUL * 
SAN FRANCIS“O + S§& 
VANCOUVER 


In This Case S-A Bucket Elevator Is Key 
to Efficient Coal Handling 


On the choice of the right type of handling 
equipment rests the success of your coal handlin 
system for a long time to come. But unless ea 
ae is thoroughly investigated, there’s a chance 

at the resulting installation will fall short of 
giving you maximum possible efficiency. 

A Stephens-Adamson review of your problems 
is sure to cover the field. Because this company 
manufactures all basic conveyor and elevator 
types, its recommendations can be depended on 


to be free of any bias. The system which proves 
best suited to your special requirements may be 
a bucket elevator, like the one shown here. But 
you'll know that belt and enclosed types also 
receive full consideration. 

You'll know, too, that whatever type is recom- 
mended, it will incorporate all that is best of 


‘Stephens- -Adamson’s 43 years experience in solv- 


ing material handling problems to the users full 
satisfaction. 


ee 


STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS 


MFG. CO. 


LOS ANGELES, CALIF. * BELLEVILLE, 


ONT. 





layed Drive 


OTORS and Speed Reducers 


Gearmotors come complete in one “package”... ready for operation 


Check up on your motor drives, Recon- 
version problems put a premium on their 
efficiency and economy. 

Since the widespread use of gearmotors almost 
twenty years ago, performance records have 
proved them to be the most economical answer 
to drives which need speed reduction...and four 
out of every five drives do need speed reduction. 

The efficiency of gearmotors stems from two 
major savings: (1) reduced power losses...no 


sa 


tion, P. O. Box 868, Pittsburgh 30, Pa. 


belts, ropes, and pulleys, etc.; (2) longer life and 
reduced outage time...maintenances seldom 
more than oil changes. 

It’s important, too, that your drives are engi- 
heered from one responsible source. When you 
come to Westinghouse you get undivided re- 
sponsibility... the motor and gears are built by 
one manufacturer. Call your Westinghouse 
office, or write Westinghouse Electric Corpora- 
J-07231 


UF Westinghouse 
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HERE ARE 9 GOOD REASONS 
WHY YOU SHOULD INSTALL 
WESTINGHOUSE GEARMOTORS: 


FEWER PARTS TO WEAR. 


BPT “TOUGH-HARD” GEARS 
AND PINIONS. 


USE ALL WESTINGHOUSE 
MOTOR TYPES. 


HIGH EFFICIENCY. 
POSITIVE LUBRICATION. 
EASY ACCESSIBILITY. 


IMPROVED FOUNDATION 
STABILITY. 


. MOTOR AND GEARS BUILT BY 
ONE MANUFACTURER. 


° . DESIGNED AND APPLIED TO 
Three types of WE A.G.M.A. STANDARDS. 
Gearmotors—Type A, 
Type E furnish gear ratios 
1.22 to 58.3, available with 
single-phase, polyphase and di- 
rect-current motors. 








Here are seven good reasons 
why you should install 


Westinghouse Speed Reducers 


* Antifriction bearings © Low power loss for high efficiency 
© Simple, positive lubrication ® Rugged case—split construction 
© Heat-treated helical gearing for easy accessibility 


® Liberally proportioned gear cases  ° Hob cutting assures high precision 
assure alignment of rotating parts gears 


Two major types of Westinghouse Speed Reducers, Type 
SH and Type DH, offer speed reduction ratios from 2.82 to 
70.5. Westinghouse also furnishes the motor to drive these 
units—for a complete installation. 
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Meter assembled as one unit 
on rack ready for calibration. 


ON ONE CHART C) 


* The new Republic 
Boiler Meter provides, in one instru- 
ment and on one chart, all the es- 
sential information concerning boiler 
performance regardless of the size or 
type of boiler, kind of fuel or method 
of firing. 

The meter indicates, records, and 
integrates steam flow from the boiler 
and records rate of air flow for com- 
bustion. When the correct amount 
of air for maximum combustion 
efficiency is being supplied the air 
flow pen will record coincident with 
the steam flow pen, regardless of the 
load being carried by the boiler. 

A third pen recording flue gas 
temperature (or steam pressure) can 
be added thereby providing the op- 
erator with complete information, 
on one 12-inch chart, relative to the 
performance of the boiler at any 
given time. 

The Republic Boiler Meter con- 
sists of a standard Republic electric 
steam flow recorder and integrator 


Meter assembly can be eas- 
ily removed from the case. 


Meterwith door open showing accessibility 
of all adjustments and working parts. 


STEAM FLOW 


AIR FLOW 
TEMPERATURE 


OR PRESSURE 


and an oil sealed, bell type air flow 
element. 


The air flow element consists of 
an oil sealed bell in a sealed chamber. 
The motion of the bell is transmitted 


through a diaphragm seal. This ar- 
rangement permits the use of a 
single bell—the high pressure being 
applied to the top of the bell and the 
low pressure under the bell. This ar- 
rangement also excludes air and dirt 
from the oil. The motion of the bell 
is transmitted to a cam system 
which extracts the square root, or 
when adjusted for a particular in- 
stallation, compensates for chimney 
action and variable excess air re- 
quirements. The air flow pen is 
attached to the cam system with an 
adjustable linkage which permits 
changing the steam flow air flow 
ratio as conditions may require. 

The entire operating mechanism 
is housed in a rugged steel case and 
can be easily removed as a single 
unit by merely loosening two anchor 
bolts and disconnecting the two air 
connections. The meter may be 
either wall mounted or flush mounted 
on a steel panel. Write for Bulletin 
No. 420. 


REPUBLIC FLOW METERS CO. 


aze8 DIVERSEY PKWY. 


CHICAGO 47, ILLINOIS 
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THOROUGHNESS . 


Dowell Chemical Scale Removal Service is used ex- 
tensively in all kinds of plants in many states for the 
removal of water- and steam-deposited scales, sludges 
and oxides. The operators of these plants know from 
experience the many advantages, the thoroughness, 
safety and marked economies of the Dowell Methods. 


Trained engineers analyze the power-stealing deposits. 
Types of metal and operating temperatures are de- 
termined. In a relatively few hours of down-time, 
without extensive dismantling of equipment, proper 
solvents are applied to dissolve, disintegrate and re- 


DOWELL INCORPORATED 
Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company 
New York ¢ Philadelphia e Cleveland « Chicago » St. Louis « Houston 


Kansas City « Wichita « Mt. Pleasant, Michigan « Salem, Illinois 
Long Beach, California « Casper, Wyoming 


Service from Long Beach and Casper provided by a Dowell 
associated company, International Cementers, Inc. 














.. THE RESULT O 
TECHNICAL ANALYSIS AND ENGINEERING 


move the deposits. The resultfis thorough cleanness 
and restored operating efficienty. 


This complete service combines the chemical and 
engineering techniques off Dowell with the research 
and technical facilities/of its parent organization, 
The Dow Chemical Qémpany. Obtain further infor- 


mation from the negfest Dowell office. 





Design Features 


Resistant to contaminated salt or fresh water. 
Unaffected by temperatures to 275° F. 
Provides a Venturi entrance; reduces turbulence. 


Inner end is thin; fits tightly’ against tube and 
streamlines flow. 


Lasts for the life of the tube. 


Made for 4" and 3%” 16-BWG, or 5/4", %", 7s” 
and 1” 18-BWG tubes. 


Provide an armor for the inlet ends of condenser Bo 
tubes and you eliminate the most common source 


of tube failure. 5 te : 

John Crane Condenser Tube Protectors answer the 
problem of tube end thinning. They act as a pro- 
tective armor at the. entrance section of the tube— 
absolutely prevent all erosion and abrasion, = 
These Condenser Tube Protectors are molded of a 
tough, wear-resistant thermo-setting plastic. In- 
stallation is easy on old or new tubes; simply slip 


the-Tube-Protector into place, in most cases without - —— 


removal of waterbox head. 

Service Tests on many types of Marine and Station- 
ary Heat Exchangers prove that John Crane Con- 
denser Tube Protectors greatly lengthen tube life, 
saving critical metal. 


CONDENSER TUBE 


Power and Marine Engineers: 
Get the complete facts on the 
John. Crane Condenser Tube 


Protector. 





SEND FOR THIS BULLETIN 


TUBE SHEET 





Typical Installation 





CRANE PACKING COMPANY 


Pease GyYLER AVENUE 


PmItICAGO:-. 13, ILLINOIS 
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Users tind 
many ways to 
save with 
Standard 


CODED 
LUBRICATION 


A central state plant superintendent says, “Your 
Coded Lubrication Service solved one of my 
biggest headaches. We use many types of lubri- 
cants. Some are rather special and costly. With 
your system I am more certain that these special 
products are used where they should be and not 
used by mistake where ordinary lubricants are 
good enough.” 

This plant man gets a two-way saving. Ex- 
pensive equipment is protected against break- 
downs caused by the use of the wrong lubricant. 


LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... 





Using costly lubricants where ordinary lubricants are 
good enough is like pouring money down a rat hole. 


Expensive lubricants are protected against waste. 

The right use of lubricants is of as much 
interest to us, the supplier, as it is to you, the user. 
That is why this simple method of getting the 
right lubricant in all the right places—Standard 
Coded Lubrication Service — is offered to all com- 
panies in the Middle West served by Standard Oil 
Company (Indiana). 


Send for this booklet 


Find out how simple Standard Coded Lubrication 
Service is to install and keep up. A Standard Oil 
Lubrication Engineer will be glad to discuss its 
application with those in charge of lubrication in 
your plant. Write Standard Oil Company (Indi- 
ana), 910 South Michigan Avenue, Chicago 80, 
Illinois, for a copy of the booklet or the Lubrica- 
tion Engineer nearest you. 


NOFLVOINSN1 


“ONIMFINISNG 


“SNIMJINISNG NOIVOINSNT 


gece 
e 
w 
aoe 
o 
> 
= 
—) 
~ 
rt 
= 
a> 
=z 
rv 
rm 
as 
z 
@ 


“ONIMFINISND NOWMVOINSNT' 


STANDARD OIL COMPANY (INDIANA) 
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LUBRICATION ENGINEERING. 


llow to cut 
lubricant leakage 
and throw-0 

. Salely!! 


THE PROBLEM of oil leakage from bearings or gear 
cases, or oil throw-off from rapidly moving parts such 
as chains or open gears, recurs regularly in practically 
every plant. The cure is sometimes very simple, such 
as installing new seals on bearings or gear cases, or 
using a heavier grade of oil. 


But the problem can be complicated, for example, 
when parts are hard to get, when shut downs to make 
repairs on machines are out of the question, or where 
heavier grades of lubricants do not give proper lubrica- 
tion. In these cases, Stanodrip has solved the problem 
for many manufacturers. 


Excessively heavy lubricants, while they may stop 
leakage, usually result in overheating, particularly on 
high speed bearings. Or they may not circulate in gear 
cases, thus providing little or no lubrication. Stanodrip 
stops leakage where a regular oil of approximately the 
same grade will not. Stanodrip contains special addi- 
tives which resist the tendency to drip or creep, but do 
not impair its lubricating quality. Let a Standard Oil 
Lubrication Engineer help you apply Stanodrip to 
eliminate unsightly, oil consuming, lubricating jobs in 
your plant. He will be glad to make a test of Stanodrip 
with you. 

Write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois, for the Engi- 
neer nearest you. 
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How Stanodrip saves lubricant, mainte- 
nance, and production time 


Saves 4 hours time of 4 operators each 
month. In a St. Louis plant every clutch failure 
on a bomb-nosing machine tied up the machine 
for four hours, losing the time of four operators 
and costing $80 for replacements. In spite of the 
fact that a number of lubricants were tried, 
clutch faces had to be replaced at least twice a 
month on each of the three machines. It was 
about decided that there was no way out of the 
predicament. Then a Standard Lubrication En- 


gineer suggested a test of Stanodrip because of 


its ability to stay on the plates and reduce wear. 
As proof that it did, there have been no clutch 
failures on the three machines in the first two 
months’ operation. 


Saves half the lubricant and all of the 
cutting oil. Dilution of the cutting oil by the 
bearing lubricant on a battery of old screw 
machines in a Michigan plant made it necessary 
to change many batches of cutting oil long be- 
fore they were used up. When the straight min- 
eral oil that was used on the bearings was re- 
placed by Stanodrip, lubricant consumption was 
cut in half and cutting oil dilution practically 
eliminated. 


Sanodrip 


Buy more War Bonds 


STANDARD OIL COMPANY (INDIANA) || 
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{| PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES ] 


ow to make CASINGS 
Last Longer . me 


BRASION AND CHEMICAL REACTION are the major causes 

of casing wear. For if liquid is gritty, or contains 

foreign matter; or casing is not constructed of the right 

materials for the pumping service required — casing life 

is materially shortened. A minor cause of direct casing 
wear is misalignment. 

Original engineering of a pump can help prevent this 
wear. For example, Allis-Chalmers “Electrifugal” pump 
minimizes trouble from these sources in two ways: 1 — cas- 
ings can be supplied in iron, bronze, stainless steel or other 
materials — depending upon type of service. 2 — It is a 
unit-design pump. Both impeller and motor are mounted 
on one shaft and in one frame. This means fewer parts, 
fewer fits — no chance for misalignment. 

However, regardless of pump design, scheduled main- 
tenance is still necessary if you expect to get longest wear 
from your casings. Some ways to do it... 


types and variations of 

pumps shown atright.Ca- ~~ 
- pacities from 10to 150,000 Ly 
_ gpm—heads to 2500 Ibs. 


Allis-Chalmers builds all | | 


- Single 
_. Suction 





ing for an Allis-Cholmers 
rectly to motor yoke — eliminat- _ 
ing extra parts, machined fits, 
misalignment problems. : 


>Check all piping supports regularly to see that theyre 
effectively supporting the load. 

» Every 6 months check piping itself to see whether it has 
shifted in any manner. Disconnect suction and discharge 
piping to see if it springs in any direction. Check the align- 
ment of pump and motor — shimming up units as required. 
> Once a year clean and inspect casing for wear, deposits 
or pitting. Make necessary repairs. 

>If foreign matter is being sucked into pump, wearing cas- 
ing unduly, provide the intake end of suction piping with 
a suitable screen. 

>Send for your free copy of “Handbook for Wartime Care 
of Centrifugal Pumps”. This valuable booklet applies to all 
makes of pumps; contains no advertising. ALLIS-CHALMERS 
Mrc. Co., MILWAUKEE 1, WIs. A 1755 
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WHY BETZ BOILER WATER CONTROL 


CALLS FOR DAILY PLANT TESTS 


< J 


Daily plant control is of major 
importance to efficient boiler water conditioning. 
Without it, because of varying boiler load and 
feedwater characteristics, costly over-treatment or 
dangerous under-treatment will result. 


In rendering a complete and detailed supervisory 
service BETZ determines the boiler water testing 
limits to be maintained and furnishes a control 
chart especially prepared for each individual plant. 
This chart shows the plant engineer exactly what 
to do to maintain the most desirable softener and 
boiler water chemical balances. The daily chemical 
control tests performed at the plant enable the 
operator to hold the boiler water between the pre- 
scribed control limits at all times. 


On the facing page there is shown a Boiler Water 
Control Report form on which the results of the 
daily plant tests are entered for the plant record. 
Copies of these reports are mailed to our labora- 
tories where they are carefully reviewed and a 
detailed report is submitted to the plant, calling 
attention to any deficiencies revealed by the 
test record. 


This dual system of daily plant testing and Betz 
laboratory control is one of the most important 
factors in the complete and individualized super- 
visory service for boiler water conditioning offered 
by the Betz organization. It is an assurance of 
continuously efficient boiler water treatment. 


W. H. & L. D. BETZ 


Gillingham & Worth Sts., Philadelphia 24, Pennsylvania 


THE 6 FUNDAMENTALS OF BETZ 
BOILER WATER CONDITIONING SERVICE 


1. Complete plant investigation and 
report. 


. 2. Establishment of plant control. 
- Daily plant control tests. 


. Detailed review of plant tests and 
report. 


. Supplementary complete laboratory 
analyses. 


. Periodic “check-up” visits. 





CHEMICAL ENGINEERS AND CONSULTANTS 
ON ALL WATER PROBLEMS 
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No. 3 in a series of adver- 
tisements outlining the fun- 
damentals of Betz service 





A routine test 


that could wreck the plant 


made safe by 


HAGAN 
CONTROL 


THE BOILER PLANT of one of the country’s largest 
steel plants consists of four 2500 H.P. boilers 
operating at 450 pound pressure. Primary fuel is 
blast furnace gas, with powdered coal make-up 
when gas supplies are inadequate. 

Continued feeding in case induced-draft fan 
motors were out of operation might easily wreck 
the plant—but once a month, for nine years, the 
plant engineers deliberately created this emergency. 
They provided a special test switch that opened 
the circuit to these motors and set up exactly the 
same situation that would result in case of power 
failure. 


With Hagan Control on the job, here is what happened: © 





As soon.as the induced-draft fans were cut off, the 
forced-draft fans shut down, the boiler damper 
opened wide, the feeder motors stopped, air inlets 
from atmosphere to the gas burners were opened, 
and the gas control valve closed to a point where 
it passed only the amount of gas which could be 
burned with natural draft. 

In a matter of seconds, the boiler was auto- 
matically and safely adjusted to a reduced rating, 
with natural draft, until electric power was restored. 

This plant has completed 13 years of steady 
operation, with Hagan Automatic Combustion 
Control maintaining constant steam pressure in 
spite of extreme load swings and frequent transi- 
tions from one type of fuel to the other. 

This great record of dependability is made pos- 
sible by the Hagan principle that control and 
recording are separate functions. Hagan Control 
continues to function reliably at ranges well below 
those at which meter accuracy is guaranteed. 
Every instrument on the panel can be out of 
service without affecting the precision and reli- 
ability of Hagan Automatic Combustion Control. 
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FORCED DRAFT FAN OUTAG 
TRIPS AIR DAMPERS FOR 
NATURAL DRAFT OPERATION 
































PITTSBURGH 30, PA. 


HAGAN CORPORATION 
and ll. the beat? 





HAGAN 
HALL 
BUROMIN 
CALGON 


HAGAN (inate. COMBUSTION CONTROL 








from the COCHRANE line 


HESE four essential qualities are inherent in every 
Cochrane Boiler Meter. 


(A) An accurate and reliable Steam Flow Meter. Cochrane’s 
tested Galvanometer Null principle insures this accuracy. 


(B) An accurate and reliable Air Flow Meter. The slack dia- 
phragm unit measures the difference in air flow, acting asa 
pilot, while an auxiliary motor drives the mechanism, 
securing hysteresis-free accuracy. 


A convenient cam adjustment covering the entire range 
of the air flow pen. An adjustable cam is mounted on the 
motor shaft on which rides the arm positioning the record- 
ing pen. A pointer and scale are provided for convenience 
in calibration. 


I. Steam Flow-Air Flow (D) An easily observed indication of difference in reading air 
BOILER | flow above or below steam flow. A red indicating pointer, 


easily seen across the boiler room, shows this ratio, 
? 


Katto METER amplifying the pen difference three times. 
2. High Torque MECHANICAL FLOW METER 


y ue HIS is one of the oldest and most reliable 
we” flow meters ever built. Like the jeweler’s scale 
its accuracy is based on the beam balance. Differ- 
ence in rate of flow shifts the mercury from one 
side of the U-tube to the other, tilting the balance 
on a pair of knife-edges and actuating the pen 
arm and pointer. A scientifically shaped cam 
keeps the balance proportional to the rate of flow. 
Write for complete information on this remark- 
able flow meter, thousands of which are in service 
in all parts of the world. 


-COCHRANE CORPORATION 3123 N. 17th ST., PHILADELPHIA 32, PA. 


A DIVISION OF AMERICAN ENGINEERING COMPANY 


SOFTENERS - DEAERATING SOFTENERS + DEAERATORS +» METERS + STEAM SPECIALTIES 
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oust eecrtarors 7 6—- Buying all 3 from A.B.C. 
Centralizes 
Responsibility 


For the postwar era, America’s goal is great. This will mean many new power plants . . . much modernizing of present equip- 
ment. Buying all 3— Mechanical Draft Equipment, Dust Precipitators, and Gyrol Fluid Drive — from American Blower will 
centralize responsibility, cut red tape and give you one source of reliable technical information. Contact the nearest American 
Blower Office today. 





OUR COMPLETE FACILITIES for testing and analyzing dusts of every 
description are always available to you and your engineers. We have 
one of the largest and finest Dust Testing Laboratories in the industry, 
with a collection of dust samples on more than 4,100 distinctly different 
materials. Arrange now to have your engineers run tests in our labora- 
tories. No dust problem is too large or too small for our careful atten- 
tion. There is no charge for analyzing and testing dust, but there is 
a big benefit to be derived from this procedure if you do it before 
you buy Dust Precipitators or Collectors of any make or type. Phone 
or write American Blower today. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 


Division of Amenican Rapiator & Standard Sanitary corroration 





ALMNO Stations Borrow & Lend Power 


With Help of this L&N Panel 


MEASURING INSTRUMENTS 


60 


The Control Panel at the right 
makes it easier for the ALMNO 
power pool’s member Companies 
to carry on the continuous borrow- 
lend transactions which are the 
pool’s reason for existing. 


Installed in the ALMNO load- 
dispatching office, the Panel has 
two functions: (1) To keep accu- 
rate, instantaneous record of the 
borrowing-lending of power over 
each of the tie lines. (2) To main- 
tain the load on any tie or ties by 
operating the generators in distant 
stations. In performing this con- 
trol, the Panel does not merely 
signal the station; it operates the 
Jrl Ad N-56-161(6) 








motor-governor contacts on the in- 
dividual generator or generators. 
And any type of control which the 
operator could thus maintain can 
be maintained (with greater ac- 
curacy) by the Panel. 


Only about one-tenth as many 
telephone calls are necessary, be- 
tween dispatcher and station, as 
would be needed if this Panel were 
not used. This saving in time is 
of course a great help in the accu- 
rate following of load schedules. 


L&N Load-Frequency equip- 
ment is described in Technical 
Publication N-56-161 (1), sent on 
request. 


Load Control Panel of ALMNO 
(Arkansas - Louisiana - Mississippi - New 
Orleans) power pool’s system. Micro- 
max Recorders show load on the tie 
lines at Ashdown, Markham’s Ferry, 
Memphis and Gulfport, and on any 
combination of ties. A sixth Micro- 
max records system frequency. Two 
more record generations at Carpenter 
and Sterlington Stations, and the re- 
maining instrument operates these sta- 
tions to maintain load on any tie or 
ties. 


LEEDS & NORTHRUP COMPANY, 4973 STENTON AVE., PHILA. 44, PA. 











TELEMETERS 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 


t 


A Slogan For Every American 
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This 


Prevention Program may 


save you *10,000 too! 


Manufacturer salvages 12,000 
Ballistic Dies . . . protects further 
production with ANTI-CORRODE 


A complete plant rust-prevention program 
is certain to insure operating economy and 
accelerate production. Backed by a com- 
plete line of tested Anti-Corrodes for every 
industry, Cities Service engineers are pre- 
pared to study your rust problems and rec- 
ommend a specific plan to eliminate them. 


Here’s an Example... 


A Bloomfield, N. J., manufacturer of bal- 
listic dies had a costly problem. After par- 
tial completion, his dies were boxed, then 
shipped to another plant for final treat- 
ment. The dies invariably rusted so badly 
during return transit that they actually 
would stick together. 12,000 in this condi- 
tion had accumulated in the plant, repre- 
senting an investment in labor alone of 
eight to ten thousand dollars. 


Cities Service engineers were called in. 
They supplied a product to clean the de- 
fective dies quickly ... specified a special 
grade of Cities Service Anti-Corrode to 
protect them in storage. Three months 
later the dies were accepted for completion 
by the final processor. All dies thereafter 
were immediately dipped in this Anti- 
Corrode. The rust problem was licked. 


Performance records such as this are 
being chalked up every day by Cities 
Service engineers in every industry — 
Mining, Textile, Metal-Working, Con- 
struction and others. 


See what Cities Service can do for you. 
Call in our engineers now. Contact your 
local Cities Service office or mail this 
coupon. 


we oo es 


ANNUAL RUST TOLL CONSERVATIVELY ESTIMATED AT $100,000,000 .. . All 
metals when exposed to the elements have an inherent tendency to re- 
vert to one or another of the forms in which they were originally found 
in the earth. Iron rust is the most common example of this action. Best 
safeguard for your equipment is a carefully planned 

and followed Rust-Prevention program. 


safeguard for Industry 


Cities Service Oil Company 

Room 329, 70 Pine Street, New York 5, N. Y. 

Gentlemen: Please have your engineers discuss with me a program 
of rust-prevention for our plant. (No obligation, of course.) 





Name. 





Title Company. 





Address 





City. . State 


| ee 
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Back of every Edge Moor installation of today 
there is the wealth of experience acquired 
through 67 years of boiler building—a cumu- 
lation of skills, methods and knowledge that 
enables Edge Moor to build boilers as out- 
standing in performance as were the Galloways 


in the days of the previous century. 


Edge Moor boilers are designed for any required 
capacity and up to 900 lbs. drum pressure. 
Complete steam generating units, auxiliary 
equipment and installation service are avail- 
able including boilers, superheaters, water 
walls, economizers and air preheaters. The 
combination of Edge Moor engineering experi- 
ence and manufacturing control assures the 


ultimate in power plant performance. 


by EDGE MOOR 


How many power engineers can identify the 
illustration at the left? It is the internal flue of 
an “Improved Galloway Boiler,” an ‘outstanding 
type in its day. Edge Moor began building Gal- 
loway boilers in 1878—and have been engaged 
in designing, developing and building steam 
generating equipment ever since. 
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Edge Moor bent tube boiler with pend- 
ant interbank superheater and travel- 
ling grate stoker. Capacity 47,500 Ibs. 
steam per hour; Drum Pressure, 275 
psi; Degrees of Superheat, 180° F.; 
Final Steam Temperature, 585° F. 





STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET 
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EDGE MOOR 


MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 


ENGINEERING — Chicago, Ill. 





Tel. Livingston 6-1400 


WATER COLUMN & GAGE CO. 


250 SOUTH LIVINGSTON AVENUE 
LIVINGSTON, NEW JERSEY 


Manufacturers for More Than 40 Years 








Fig. 9 

i} 4 Better-C Guard 
ia Shown attached 
to Ernst Verti- 

cal Forged Steel 

4 Gage Valves, 
these Valves 

4 can also be 
4 supplied: in all 
Iron and Bronze. 


Fig. 1 
High and Low 
Alarm Column 
Equipped with 
Split - Gland 
Type Adjust- 
able Inclined 
Water Gages. 


Fig. 32 
Column Equipped with 
Prismatic Reflex In- 
clined Water Gage— 
Steam shows White, 
Water shows Black. 


HIGH AND Low A 


WATER COLUMNS © 


FOR 


BETTER VISIBILITY 
UPTO 


900 PSI 








Fig. 85 
High and Low 
Alarm Column 
Equipped with 
Two Gages and 
C-Clear Thru 
Inserts includ- 
ing direct vision 

Hoods. 














Fig. 83—No. 5 High and 
Low Alarm Column with 
Vertical Gages and DCP 
Weighted Type Try 
Cocks. 


Fig. 13 
Leakless Super Try Cocks, Bronze 
and Forged Steel Construction. 








Sight Flow 
Indicators for 
Insertion into 
Pipe Lines— 


Sight Glasses 
for All Types 
Oil Cups and 

Lubricators 





All Sizes— 


Fig. Fig. 23 Fig. 14 
12K Red 
Strong Line 


SEND FOR DESCRIPTIVE BULLETINS 


MACGHIFTING 


GAGE GLASSES, ROUND AND FLAT TYPE, MICA SHIELDS, 
RUBBER GASKETS, NEOPRENE GASKETS, CORK WASHERS, 
SUPPLIED IN ALL SIZES, AND FOR ALL PRESSURES AND 


TEMPERATURES. 





Fig. 22—Standard Pat- 

tern Gaskets, High- 

Pressure, Non-harden- 

ing and Non-softening 
Series 750 





CARUBESTOS HIGH PRESSURE VALVE 


DISCS, ALL SIZES. 


Shipments from Stock 








ON LAND 


AND SEA 
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Fig. 21—Red Lip-Mold 
Pattern Expansion Type 
Gasket. 
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Nothing pleases us more than an opportunity to 
prove that Flexitallic Gaskets can handle sealing jobs 
better than they’ve ever been handled before — and 
far better than is possible with either conventional or 
so-called “‘special’’ gasket types. That has been our 
sole job for 33 years. 

No other gasket can seal so perfectly because no 
other gasket incorporates the design features which — 
make Flexitallic supreme for difficult applications. 
Spiral-wound construction automatically compensates 
for pressure surges, vibration, expansion, contraction. 
Bolt tension is controlled by gasket yield. Seal with 
Flexitallic — and it stays sealed. Pg tiieeecie 


FLEXITALLIC GASKET COMPANY 


8th & BAILEY STS., CAMDEN, N. J. 
Flexitallic Gaskets are regularly sup- 


plied in styles for American standar 


6% flanges and pressure vessels of all types 
& & 99 and for extreme pressure and temperature 
ranges. Our engineers welcome the oppor- 
tunity to acquaint you with the possibili- 
ties of these unique gaskets for your 
applications. 


REG U.S. PAT. OFFICE 


THE ORIGINAL SPIRAL-WOUND GASKET ...MADE ONLY BY FLEXITALLIC 
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Note: simple, compact construction. 


Hundreds of industrial boilers requiring feed pressures up to 450 pounds per sq. in. 
are fed by Ingersoll-Rand Class GT pumps. Recent improvements in materials and 
design, such as new casings and oversize oil-lubricated ball bearings made these pumps 
even better boiler-feeders. 


Sturdy two-stage pumps—they are available in sizes to match the capacity of a wide 
range of boiler units. Different combinations of materials, selected by the I-R metal- 
lurgical department, provide long-life service with any boiler-feed water. 


If your boiler plant requires a feed pump in the range of these GT units, up to 1500 
gal per min, you can’t find a more dependable pump. If your boiler plant requires a 
larger or a smaller feed pump, there is an equally efficient and dependable unit in the 
complete Ingersoll-Rand boiler-feed line. Ingersoll-Rand Company, Cameron Pump 
Division, 11 Broadway, New York 4, N. Y. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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Kime! Cleaners, at Upper Sandusky, Ohio, report every one of 
the 30 steam traps in their modern plant is a Yarway! 

Why isitlaundry afterlaundry msistson Yarway Impulse Steam Traps? 
It’s because engineers in this field, as in other fields where steam 
equipment is used, have found that no other steam trap offers the 
multiple advantages of Yarways. 

With Yarways, equipment gets hotter, quicker—and stays hot! 
When condensate heen is heavy they discharge continuously, and 
when working temperature is reached, discharge 1s intermittent, main: 
taining highest efficiency of equipment. Small size and light weight 
make se easily installed. No brackets or supporting structures 
needed, Yarways will fit in anywhere. Maintenance is minimum. 
Construction is simple and rugged, with only one moving part—a 
stainless steel valve, heat-treated for years of service. And to com- 
plete the picture, Yarways are low in cost. It frequently costs no 
more to install a new Yarway Impulse Steam Trap than to repair 
an old type trap. 

More than 400,000 Yarways are already in service. See your nearby 
Mill Supply Dealer or write for Bulletin T-1739 


YARNALL-WARING COMPANY °¢ 114 Mermaid Avenue, Phila. 18, Pa. 


Ask about the new Yarway 30-minute color and sound motion picture, 
with Lowell Thomas speaking—available for group showings. 


Bheitiaee se: scan. Ss — oe 
Sh Bs Se ee P e 1 
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YAR WAY IMPULSE STEAM TRAP 
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WHAT LEADERS SAY 





Phoenix—A Challenge 


NGINEER- 

ING educa- 

tion is now being 

burned by the 

fires of a techno- 

logical war. Will 

ti arise from the 

ashes, like the 

Phoenix of old 

with a rejuvena- 

tion shown by its 

awareness of its 

opportunities, and 

the vigor to at- 

tack and solve its 

problems ? Orwill 

it simply continue on the path laid out 

by the old curricula and methods 

after a temporary recess? The choice 

is plain, and must be made by engi- 

neers and educators now, if a “Phoe- 

nix” is to be ready when the war is 
over. 

Most of the upper-class engineering 
students in school at the time of Pearl 
Harbor were allowed to complete 
their college courses. After the war, 
a new crop of freshmen will enter and 
be carried forward. Now is the time 
for the engineering design of cur- 
ricula in the several branches of pro- 
fessional engineering. In fact, if this 
opportunity is passed by we may not 
in our lifetime have another. 

Of late, there has been a particular 
tendency to imply that scientific and 
engineering education are one and the 
same thing. If this be so, then the en- 
gineering colleges have no justifica- 
tion for their existence and their du- 
ties should be absorbed by the ap- 
propriate basic science departments. 
The writer believes there is a definite 
and important difference, and further- 
more that this difference has not been 
taken into account in the evolutionary 
development of engineering curricula. 

The most fundamental difference 
between Science and Engineering is 
the difference between Analysis and 
Synthesis, Science is interested pri- 
marily in learning what effects fol- 
low causes, in learning why and how 
nature, both physical and biological, 


behaves as it does, and in analyzing . 


everything and finding out what. to 
expect under a given set of conditions. 
Engineering, on the other hand, at- 
tempts something quite different. It 
is interested in assembling a combina- 
tion of men and materials to produce 
a desired result or a reasonable fac- 
simile thereof. This is the process of 
synthesis, of putting things together 
to accomplish a definite end. 


By W. L. EVERITT 


The processes of synthesis can be 
accomplished only after a thorough 
grounding in the processes of analysis. 
One must know what results will fol- 
low from definite causes, both when 
they occur singly and when in com- 
binations. But the methods of syn- 
thesis go beyond those of analysis and 
must be learned as such. Certain of 
these methods can be taught, but 
others involve judgment, the willing- 
ness to try, to recognize failures, and 
to try repeatedly, and some involve 
intuition. 

In our engineering curricula, we 
have taught the student almost exclu- 
sively the methods of analysis and 
very little of the methods of synthesis. 
He attends classes and laboratories 
and learns what happens when certain 
forces and materials are brought to- 
gether. Very seldom does he have 
the opportunity to assemble, either on 
paper or in physical being, from out 
of all the world of nature at his dis- 
posal, a combination to produce a de- 
sired result. Engineering curricula 
have omitted instruction in “Engineer- 
ing.” As a result of this, our students 
go out as graduates, obtain jobs, and 
then ask “Why wasn’t I told about 
this thing called engineering before ?” 
We have taught the engineer how 
his tools are put together, but gener- 
ally we have not shown him how to 
use them. 

Engineering is a way of life for 
those who pursue it, much more than 
a way of making a living. An en- 
gineer cannot be made by academic 
procedures alone, but these proced- 
ures should point the way from the 
beginning. Clear thinking should be 
an essential in an engineering educa- 
tion and yet we have not been clear 
even in explaining to him what en- 
gineering is. Engineering is a dy- 
namic force, it requires doing in order 


to exist, and it cannot be learned by 
passively studying what is already 
known, and stopping there. It is 
more than working the problems in 
the book, or ones like them with 
change only in constants. A real en- 
gineering problem always contains 
new elements, requires the production 
of a new result or device. 

Many people are called engineers 
who merely operate instruments, turn 
dials, or do other repetitive work. But 
such people are not engineers, even 
though they may have engineering 
degrees, and every effort should be 
made to make this clear to the public. 

It has frequently been assumed that 
courses in engineering curricula should 
be set up to teach all that the en- 
gineer should know about a given 
subject. But such an aim is futile, 
because of lack of time and because 
the instructor himself does not know 
everything. Furthermore, at the time 
he is a student, the art itself does 
not possess what the engineer will 
need to know ten years later. 

The cultural value of the engineer- 
ing way of thinking should not be 
overlooked in our post-war educa- 
tional planning. The engineer has a 
way of life, a mental directness and 
vigor, which is useful in the solution 
of many of mankind’s problems. The 
social scientist, the physician, the law- 
yer, the politician, the preacher, and 
many others can learn from him as 
well as teach him. We should give 
serious consideration to providing 
some such course as the “Philos- 
ophy and Methods of Engineering” 
for the cultural education of non- 
engineers. If our methods were 
known, workers in other fields could 
frequently frame their problems so 
they could be brought to engineers 
for solution and great additional good 
would result. 


W. L. Everitt is Director of Operational Research Staff, Office of the 
Chief Signal Officer, U. S. Army. He has recently been appointed 
professor and head of the Department of Electrical Engineering, Uni- 
versity of Illinois. He is also president of the Institute of Radio Engi- 
neers. The paper from which the above material was abstracted 
appeared simultaneously in recent issues of the Proceedings of the 
IRE and the Journal of Engineering Education of the Society for the 
Promotion of Engineering Education. It is used by special permission 
of the Journal. In view of the present educational situation, both prac- 
ticing engineers and teachers of engineering have an opportunity now 
to make some very important decisions on what engineering educa- 
tion should be and should do in the future. We hope the above com- 
ments will stimulate discussion of the subject. 
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Photo, courtesy, Westinghouse 
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600,000 KILOWATTS 


This series of photographs made with a super-speed X-ray tube, shows how a 20 millimeter 
high explosive projectile swells, bursts and disintegrates while passing through a steel plate. 
The X-ray tube was developed by Dr. Charles M. Slack, assistant research director for 
Westinghouse Lamp Division. The tube requires the enormous sudden burst of 600,000 
kilowatts of electricity to make exposures of a millionth of a second possible. The tube 
was specially designed to jerk electrons out of a cold metal cathode at a terrific rate of 
speed when a high momentary voltage is applied. A vacuum metallic arc is produced, 
providing a fiery tight-rope across which the electrons race until they strike the anode. The 
resulting barrage of X-rays pours through solid metal to make shadow pictures of the type 
shown above in approximately a millionth of a second. 

Although shown as a single picture, actually, the illustration was made from four sep- 
arate photographs. The first one, at the top of the picture, shows the nose of the shell just 
passing through the plate. The second view shows the shell almost half through the plate. 
The shell has swelled to approximately twice its diameter. In the third view the shell has 
just burst open. Finally in the lower view. the shell has burst wide open. The petals on 
the back of the plate are curling back to make a large hole. 
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WITH THE EDITORS 





Electricity on the Farm—Before the 
war, almost 100 per cent of the farms 
in Holland were electrified; in Ger- 
many the percentage was 95 and in 
Denmark, 85 per cent. According to 
various estimates and statistics, some- 
what less than 50 per cent of the 
farms in the United States are elec- 
trified. 

This comparison must not be taken 
at its face value, however. The Euro- 
pean countries referred to are small 
in comparison to our country; they 
are old, closely organized and densely 
populated and the people are of uni- 
form temperament. The United States 
is still a new country, its areas are 
vast and far flung, its people less in- 
tegrated into a socially uniform whole. 
It is not to be expected that all of 
the scattered farms throughout the 
whole of this land can be served with 
central station electric service at any 
time in even a reasonably near future. 

The average farmer in this country, 
however, is still very much in need of 
central station electric service. In the 
factory, electric power has been put 
to good use, whether it comes from 
central electric stations or whether it 
is produced by privately owned indus- 
trial power plants. As a consequence, 
more factory-made goods are pro- 
duced at less cost than before such 
power was available. Electric power 
has multiplied the output of our fac- 
tory workers many times which has 
resulted in higher wages. 

The farmer is in more or less direct 
competition with the factory worker, 
and unless he also has the help of 
electricity, he is at at great disadvan- 
tage. Even if the farmer does not use 
electric power in the actual tilling of 
the soil, or in the harvesting of crops, 
he needs it to do the many other 
things that have to be done on a farm. 
He needs it also to raise his standard 
of living; to provide him with light, 
to pump water, for cooking and water 
heating, to operate his radio and all 
the other electric appliances which 
bring comfort and convenience in the 
home. He wants the conveniences of 
the city folks and because he wants 
them he is going to get electric serv- 
ice, regardless of from whom he gets 
it. If the electric light companies do 
not make it available to him, he will 
get it from municipal or co-operative 
systems. 

REA’s First 10 Years—During 
the past 25 years considerable prog- 
ress has been made in making 
electric power available to the farmer. 
Last month, on May 1}, to be ex- 
act, the Rural Electrification Ad- 
ministration completes its first ten 
years of service in this direction. On 
May 11, 1935, President Roosevelt is- 
sued the executive order creating the 
REA. The REA has done a good job 
both in providing electric service to 


the farmer and in stimulating the 
electric utility companies to increase 
their efforts in providing electric serv- 
ice to the farmer. 

The electric utility companies began 
to give serious consideration to ex- 
tending their lines to the farms in the 
1920’s. They pioneered the new de- 
velopment work and solved many of 
the problems created by the develop- 
ment and extended service to the 
farmers from the early 1920’s to the 
time they were stopped by the de- 
pression in 1930. During this period, 
the utilities built hundreds of thou- 
sands of miles of farm electric lines 
and made service available to almost 
1,000,000 farms. 

With the formation of the Rural 
Electrification Administration, the 
whole question of rural electrification 
received new impetus. The REA be- 
gan a systematic effort to reduce the 
costs of rural line construction. This 
had been, and still is, one of the main 
obstacles to the extension of rural 
service. More economical line equip- 
ment was designed, longer line spans 
were developed, cumbersome, un- 
wieldy lines gave way to streamlined 
construction that brought costs down 
to below $1,000 a mile. 


Two Million to Go—With improved 
economic conditions in 1935 and the 
competitive influence of the REA, 
the electric utilities again began 
to extend rural lines. As in all 
conflicts between business interests 
and those of government, ill-feeling 
and bitterness developed between the 
two groups involved and many “inci- 
dents” occurred which lend little 
prestige to our so-called system of 
free enterprise. On the whole, how- 
ever, the work has gone forward sat- 
isfactorily and at the present time 
there are some 2% million farms in 
the United States using electric serv- 
ice. Of these approximately 1,600,000 
are served by electric companies, 
about 800,000 by REA co-ops, and 
about 80,000 by municipal systems. 

This is a good beginning but it has 
been estimated that of the total 6,090,- 
789 farms listed in the 1940 U. S. 
Census, some 4,500,000 can use elec- 
tric service to good advantage. The 
task of extending the electric service 
lines to these remaining 2,000,000 
farms is one well worthy of the atten- 
tion of all concerned, the utilities as 
well as the co-operative and municipal 
systems. 


The Little Man Who Wasn’t Here— 
During the past year or so, many 
engineers have wished he would come 
back soon—the cub engineer, the 
cadet engineer, the apprentice en- 
gineer. 

He was the lad you could always 
send to calibrate a meter, to make 
sure that the piping from the pul- 


verizer exhausters got properly 
packed, and all the details of that 
sort that are always coming up 
around the power plant. You had 
gotten him to the point where, if 
nobody else was available to pack 
that boiler feed pump, he not only 
could but would turn to and do it 
with his own hands, and when he got 
through you knew it was done right. 

You really begin to appreciate him 
when you find that there literally 
isn’t anybody else you can send down 
to pack that feed pump. Every other 
available man is working on some- 
thing just as important and can’t 
be taken off it. There is only one 
thing to do and that is go down and 
pack it yourself. It takes just that 
much time from something else 
equally important. 

Well, we all wish he’d come back. 
We know he can’t come back now 
because he has something much more 
important to do and is doing it mag- 
nificently. But we think one day 
soon when he sticks his head in the 
office door, grins from ear to ear 
and says, “Hello, Chief, have I still 
got a job here?” you are going to 
be mighty glad to see him. 


Inside Story—The world’s fastest 
x-ray machine which made it possible 
to take the photographs shown on the 
opposite page in a millionth of a sec- 
ond or less, is giving ballistics experts 
the “inside” story of what happens to 
high-velocity projectiles as they rip 
through thick armor plate. 

Discharging a stream of x-rays 50 
times faster than the average light- 
ning bolt, the new machine can take 
pictures through one inch thick steel, 
showing the behavior of a projectile 
or gun from the instant of firing un- 
til the target is hit. 

Oddly enough, the success of this 
new device is based on a weakness in 
the conventional x-ray machine. Oc- 
casionally, such tubes backfire and 
discharge many thousands of times 
the amount of current normally re- 
quired for relatively low speed work. 

Dr. Charles M. Slack, Assistant Di- 
rector of Research at the Westing- 
house Lamp Division, studied this 
weakness and concluded that it held 
the germ of ultra-high-speed radi- 
ography. Together with assistant Louis 
F. Ehrke, he developed a machine that 
discharges a million times the current 
of the conventional x-ray tube, and is 
hence many thousands times faster. 

The two men experimented with the 
machine in a variety of ways. They 
fired high-speed .22 caliber rifle bul- 
lets into sandbags, took pictures of 
vacuum cleaners and electric shavers 
in operation, x-rayed a golf ball at the 
instant it.was driven from the tee. To 
learn the internal damage caused by 
high-velocity projectiles striking the 
human body, they even photographed 
a meaty soup bone as it was smashed 
by a bullet. : 

Post-war-wise, the millionth of a 
second machine holds great promise 
as an industrial and medical tool. 
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Power and Steam 


for the NAVAL AIR STATION 


Five thousand kilowatt power station supplying most of the steam and 
electrical energy used at the great Naval Air Station at Quonset Point, 
R. I., delivers power at the switchboard at a maximum cost of 3.8 mils 
per kwh. This attractive and efficient plant, designed by Gibbs and 
Hill, Inc., of New York was built in the fall of 1940 and extended in 1942 
and 1943 to meet the expanding needs of the air station. Extraction- 
condensing steam turbines supply electrical energy as well as steam 
for the laundry, the galley and for heating buildings and workshops. 


ANY EFFICIENT and well-de- 

signed power plants have been 
built at various bases and training 
establishments of our armed forces 
during the past four years. Among 
these, one that is outstanding not 
only because of its good engineering 
design but also because of its attrac- 
tive layout and appearance, is the 
power plant at the United States 
Naval Air Station at Quonset Point, 
Rhode Island, located not far from 
the city of Providence. This power 
plant together with a small “booster” 
boiler plant supplies practically all 
of the steam and about 85 per cent 


of the electrical requirements of the 


Fig. 1. 


Air Station and associated establish- 
ments. 

The design of this power plant was 
begun in the fall of 1940, and con- 
struction of the initial installation, 
consisting of 3—65,000 lb per hr, oil 
fired boilers and 2—2500 kw turbo- 
generators was, completed earily in 
1941. The plant? called Plant No. 1, op- 
erated satisfactorily within the limits 
of its design and with very few out- 
ages. In the fall of 1942 as a result 
of our entrance into the war, the Air 
Base expansion program progressed 
far more rapidly than the ability of 
the power plant to supply the demand 
for steam and, as a fill-gap, a 


heater and storage tank in the background 


“booster” plant was hastily planned 
and constructed to carry a portion of 
the steam load for the balance of 1942 
and 1943. This booster plant, known 
as Plant No. 2, consisted of two 
Wickes vertical boilers with Murphy 
stokers. These were old units, brought 
to Quonset Point after they had op- 
erated at a midwestern location for 
more than a quarter century. The 
booster plant is located a short dis- 
tance from the main power plant. 
The construction of this booster plant 
was purely an emergency measure to 
meet the pressing steam needs of the 
moment. 


General view of the turbine room showing the two 2500 kw turbo-generators in the foreground and the deaerating feedwater 
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AT QUONSET POINT, R. I. 
Ariens VC. Kammer 
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In addition to the hurried installa- 
tion of the booster plant, plans were 
made shortly afterwards for the in- 
stallation of a fourth 65,000 lb per 
hr boiler at the main plant. This unit 
was installed in a space provided by a 
slight extension to the original boiler 
room. The installed capacity at the 
Station at the present time, including 
the boilers at the booster plant, is 
capable of producing 310,000 lb of 
steam per hour. During 1944 Plant 
No. 1, generated 1,180,428,000 Ib of 
steam and Plant No. 2, 87,623,170 lb, 
a total for the two plants of 1,268,- 
051,170 lb. The overall thermal ef- 
ficiehcy of the boilers at Plant No. 1 
during 1944, was 83.92 per cent. 


The boilers at the main power plant 
generate steam at 380 psi, which is 
the pressure at which the two turbo- 
generators are designed to operate. 
The steam for building heating and 
other purposes throughout the Station 
is distributed at 100 psi. This 100 lb 
steam is obtained from extraction 
points on the turbines. At times when 
there is not enough extraction steam 
to supply the heating requirements, 
additional 100 lb steam is supplied 
through a reducing valve and desuper- 
heating station from the 380 lb mains. 
Loads are tapped off the main 100 
lb distribution line and reducing 
valves provided to reduce the pres- 
sure from 100 to 30 psi for the laun- 
dry, galley and miscellaneous uses 
and for further reduction to 5 psi at 
each building to supply the heating 
demand. 


Engineering Features of the Main 
Power Plant 

The general arrangement of equip- 
ment in the Quonset Point Power 
Plant No. 1, is shown in the accom- 
panying plan and elevation and in 
the photographs. Note that, except 
for the condensing equipment and 
the coal pulverizers on the basement 
floor level, practically all of the equip- 
ment is installed on the operating 
floor level, a’ feature which makes for 
convenience in operation and mainte- 
nance. 

The four boilers are set, individu- 
ally, in a single row, facing the tur- 


Managing Editor 


bine room, and there is no dividing 
wall between the boiler room and the 
turbine room. The two 2500-kw turbo- 
generators are located on either side 
of a large open hatchway giving ac- 
cess to the condensing equipment on 
the basement floor below and the 
deaerating feedwater heater and stor- 
age tank are installed at the end of 
the turbine room. The deaerating 
heater is a vertical, non-storage Hop- 
pes Mfg. Co., heater mounted on top 
of a 5000 gal storage tank. The 
heater is equipped with vent, con- 
denser and accessories and is easily 
accessible by means of a small steel 
platform and stairway. 

All main and auxiliary steam pip- 
ing as well as the boiler feed dis- 
charge piping is seamless steel meet- 
ing ASTM standards, with welded 
joints. Low pressure steam and water 
piping is either lap welded or seam- 
less steel. An interesting feature of 
the main steam piping is the location 
of the high pressure steam manifold 
on the operating floor level between 
the boiler room and the turbine room. 
This places the valves in all the main 
steam leads to the turbines and to the 
boilers within easy reach of the op- 
erators. 

The turbo-generating units are 
Westinghouse machines, each consist- 
ing of a 370 psi, 570 F, extraction- 
condensing turbine, direct connected 
to a 3570 kva, 100 per cent power 
factor, 4160 v, 3 phase, 60 cycle, 3600 
rpm generator with direct connected 
exciters. Extraction pressures range 
from 90 to 130 psi. At normal capac- 
ity of 2500 kw, the units will deliver 
approximately 90,000 lb of extraction 
steam per hour and 100 psi. 

Each turbine exhausts into a 2310 
sq ft Westinghouse surface condenser 
set transverse to the main axis of the 
turbine. The generator air coolers, 
the oil coolers, air ejectors with their 
inter- and after-coolers, and con- 
densate pumps are all located on the 
condenser floor, as are also the two 
boiler feed pumps. All of these essen- 
tial auxiliaries, including the conden- 
sers are protected by solid concrete 
flood walls which extend 10 ft above 
the basement floor. In September, 


1944, when high water due to the hur- 
ricane flooded the flying fields and the 
ground around the power plant to a 
depth of from 3 to 4 ft, no water 
entered the area in which these aux- 
iliaries were located. This demon- 
strated the necessity for the provision 
of the flood walls and this one experi- 
ence more than compensated for the 
extra cost involved in building the 
walls. All other critical equipment 
in the power plant with the exception 
of part of the pulverized fuel equip- 
ment is adequately protected behind 
flood walls. 


Dynamic Color Scheme 

One of the most attractive features 
about this station is the interior color 
scheme. This makes use of a system 
of painting developed by the Pitts- 
burgh Plate Glass Co., involving what 
they call “color dynamics.” This sys- 
tem has been widely applied in fac- 
tories and industrial plants but until 
its application at the Quonset Point 
power station it had not been used 
very much in power plants. This sys- 
tem of painting has as its object not 
only the creation of an attractive in- 
terior but also the reduction of eye- 
strain and consequently, the reduc- 
tion of personal injury to attendants 
and workers. Color Dynamics is con- 
cerned not only with the background 
of walls, floors and ceilings but also 
with the machinery. Methods for 
painting machinery have been de- 
veloped which reduce the danger of 
personal injury and minimize eye- 
strain. The theory underlying this 
system is that machines and the criti- 
cal or operating parts of machines 
should. be given colors that come 
quickly to the eye—colors that “pop 
up” in strong contrast to the station- 
ary or non-critical parts must drop 
back. This is accomplished by paint- 
ing the bodies of machines in a reced- 
ing color. At the Quonset Station, the 
receding color used on most of the 
machines, that is, the turbo-genera- 
tors, fans, pumps, motors, etc., is 
what is known as vista green. 

The ceilings are painted in what is 
called a cascade blue. This is a soft, 
light shade which throws the ceiling 
into the background. The walls are 
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Fig. 2. There is no dividing wall between the boiler and turbine rcom. This view, look- 

ing toward the boiler room, shows the turbine instrument panel and the main high 

pressure steam manifold just behind it. This manifold is placed close to the operating 
floor within easy access of the operators 


painted a soft yellow tone against 
which the machines stand out in sharp 
contrast. The floors are grey with 
all traffic lanes in a dark brown Masti- 
pane with vivid stripes of orange 
along the edges to serve as boundary 
lines. The piping for the most part is 
painted in an aluminum color with 
coded bands of different colors to de- 
note the service. The 15 ton traveling 
crane which runs the full length of 
the turbine room is bright yellow. 


The entire color scheme presents a 
most pleasing appearance. - While the 
question of safety to operators is not 
as important in a power station as it 
is in a factory with machines with 
many moving parts, the reaction of 
the operators at Quonset is decidedly 
favorable. Among other things, it 
makes for good maintenance and neat 
housekeeping. 


Plant Designed to Burn Either Coal or Oil 

Originally, the plant .was designed 
to burn.fuel oil, space being provided 
for installation of ash hopper and pul- 


. 


verizers at ground level for future 
installation, should coal be used. But 
after its construction and initial op- 
eration when the fuel oil supply was 
critical on the Atlantic coast, com- 
plete equipment was installed to make 
possible the conversion to the use of 
pulverized coal and a supply of some 
26,000 tons of coal was laid down. 
The pulverized coal equipment was 
given a service test and is now avail- 
able for emergency use in case of fail- 
ure of the oil supply. By the time the 
pulverized coal installation was com- 
pleted, the fuel situation changed so 
that coal was less plentiful than oil, 
so at the present time, Bunker C oil 
is used as the normal fuel. The burn- 
ing of oil, aside from its inherent con- 
venience is advantageous because it 
eliminates the fly ash nuisance which 
affects visibility from the standpoint 
of flying operations. Space and ar- 
rangement suitable for cinder elimi- 
nators at ground floor level under I. D. 
Fans when government releases steel 
plate for such uses. Subsequently, 


21,000 tons of the coal stored at the 
plant was released for other Naval 
bases and an emergency stock of ap- 
proximately 5000 tons was retained at 
the station. 

With oil burning and an effective 
automatic combustion control system, 
it has been possible to operate the 
power plant with a very small operat- 
ing force. The crew on each watch 
consists of 

1 Engine man (charge of 
watch) 

1 Switchbeard operator 

2 Water tenders 

1 Mechanic 

2 Firemen 

1 Oiler 

1 Laborer 


The Boilers 

The boilers are Combustion Engi- 
neering Co. VU type units with a 
maximum capacity of 90,000 Ib of 
steam per hour but with a normal 
rating of 65,000 lb per hr. The furnace 
is water-cooled on top, bottom and 
sides with 3-in. diameter tubes in cir- 
cuit with the boiler. The water wall 
risers and downtakes are compactly 
arranged within the casing. The con- 
vection surface of the units consist of 
a front bank of 3-in. diameter tubes 
and a rear bank of 2-in. diameter 
tubes. The boiler heating surface in 
each of the four units is 6896 sq ft, 
and the water wall surface, 1699 sq ft. 
Although designed for operation at a 
maximum pressure of 425 psi, they 
are operated at 380 psi with a final 
steam temperature of 570 deg F. The 
boilers are entirely enclosed by re- 
movable steel panels which forms an 
air-tight casing. 

The furnaces are designed for a 
furnace temperature not to exceed 
2150 F and a heat release not to ex- 
ceed 23,000 Btu per cu ft when the 
boiler is operated at 65,000 lb per hr 
when using pulverized coal as fuel. 

The boilers are equipped with Eles- 
co superheaters and Combustion Engi- 
neering Co. tubular air heaters. They 
are operated normally under complete 
automatic combustion control, using 
the Republic-Smoot system, designed 
for either automatic or manual opera- 
tion. Each boiler is fired by combina- 
tion oil and pulverized coal burners 
using Coen mechanical type oil burn- 
ers. These are mounted one above 
the other. The burner arrangement 
provides for central admission of the 
fuel and primary air, with secondary 
air admitted tangentially through air 
ports on the inside front wall. This 
design provides for a high degree of 
flame stability as well as thorough 
mixing of incoming air, and fuel and 
air. Diamond soot blowers are pro- 
vided. 

Oil pumped from tankers to tanks 
then transfer pump, pumps to day 
storage tank. Then Elesco pumps 
draw the oil from the tank, pass it 
through the heaters and it is delivered 
hot to the furnaces. 

Fuel oil is stored in two 10,000 bbl 
welded steel tanks, some distance 
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from the plant, 54 ft in diameter and 
24 ft high with steel roofs and pro- 
vided with ladders and suitable vent- 
ing arrangements. An auxiliary, day 
storage tank buried just outside walls 
of plant, oil storage tank of 10,000 
gal capacity equipped with an oil 
heater is also provided. This is a 
horizontal tank, 96 in. in diameter and 
25 ft long. The oil is handled by an 
Enco steam and electric pumping and 
heating system, located in turbine 
room basement so as to be protected 
from floods. Plant runs on oil when 
pulverizers are flooded. 

For coal operation the plant is pro- 
vided with four Raymond pulverizing 2500 %0 
mills, one for each boiler. Each mill 
is designed to supply sufficient coal to 
operate the boiler at maximum steam- 
ing capacity with coal of 14,700 Btu 
per lb. The mills are driven by squir- f 5 
rel-cage induction motors rated at 75 prams 
hp each and made by the Louis Allis | 
Co. 

The boiler units are provided with 
United Conveyor water-cooled ash 
hoppers. These are suspended from 
steel work with spring supports to 
provide for vertical expansion. The 
hoppers are lined with fire brick and 
equipped with Durite Grids for clinker 
breaking and with cleanout and in- 
spection doors. The ash is removed 
from the hoppers by a United Con- 
veyor Corp. ash handling system dis- 
charging into a vitrified glazed tile 7 
circular ash storage tank located out- i Pa pt ce Soe rg oe Po th so 2 wate 
side the building. This system re- 
moves the ash from the four ash 
hoppers and dust from 8 last-pass hop- 
pers and four dust collector hoppers. 

The system is complete with exhaus- 
ter, air washer and timer. 

Coal is handled by a complete Ste- 
phens-Adamson coal handling system 
consisting of a skiploader, skip hoist, 
concrete track hopper and auxiliary 
equipment.: The skip hoisting machine 
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Fig. 4. Section through the station showing the deaerating feedwater heater and storage tank in the turbine room 
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Fig. 6. Looking down the induced 
draft fan alley in the boiler room. 
All the forced and induced draft 
fans are located on the operating 
floor level, in fact, there is no essen- 
tial equipment in the entire station 
that is not within easy access of the 
operators from the operating floor 
level. Note the dark traffic lane 
painted on the floor. This dark 
brown traffic lane is edged in bright 
crange while the rest of the floor is 
painted grey 


—> 








Fig. 5. This is a view of the d& 
aerating feedwater heater and sty. 
age tank installed on the operatin 
floor at one end of the turbine room, 
<—— The steam end of one of the 25) 
kw turbo-generators is seen at th 
left. The high pressure, closed, feed. 
water is mounted vertically wih 
only the top end extending aboy 
the turbine room floor 














Fig. 7. In the view at the 
right is shown the main 
electric switchboard. Elec- 
trical energy for the Air 
Station as well as the as- 
sociated training establish- 
ments is controlled by the 
operator from the main 
generating plant. Current 
is generated at 4160 v. 
The main feed to the sta- 
tion is a 35 kv loop 





Fig. 9. Each of the four boilers is served by a Raymond 
coal pulverizing mill. These mills, which are driven by 
Squirrel-cage inductor motors, are located in the basement 
just below the burners. The coal is distributed to the pul- 
Yerizers by a distributing conveyor with a minimum capa- 
city of 30 tons per hour and equipped with four discharge 
Openings, one for each of the four mills. Each mill is 
designed to operate the boilers at maximum capacity with 
coal having a heat value of 14,700 Btu per pound 


Fig. 8. This view, at the left, is one on the burner level 
just above the operating floor. Each of the four boilers 
is equipped with two combination pulverized coal and 
oil burners. The burner arrangement provided for cen- 
tral admission of fuel and primary air, with secondary 
air admitted tangentially through air ports on the inside 
front walls of the boilers. This design provides for a 
high degree of flame stability as well as thorough mix- 
ing of the incoming air and fuel and air. Forced draft 
is delivered to the front of the boilers through the ducts 
at the side of the boilers as shown in this photograph 
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Fig. 10. Reproductions of the Boiler Room and Turbine Room Log Sheets developed by the operating staff 


is self-contained and designed for 
fully automatic operation. The coal is 
delivered into a 360 ton circular coal 
silo constructed of glazed tile on 
elevated supports. A coal distributing 
conveyor with a minimum capacity of 
30 tons per hour and equipped with 
four discharge openings delivers the 
coal to the four pulverizing mills. 
Coal is weighed by means of a Rich- 
ardson automatic scale equipped with 
magnetic separator. 


Forced and Induced Draft 

Both the forced and induced draft 
fans are located on the main operat- 
ing floor at the rear of the boiler as 
shown in the drawings and pho- 
tographs. The gas outlet on the boil- 
ers is at the top of the rear wall against 
which the air heater is located. Gases 
pass down through the air heater and 
then make a 180 deg turn. This is 
where gases in future will go into a 
cinder catcher after 90 deg turn. Then 
another 90 deg up into fan inlets, into 
the induced draft fans which deliver 
directly to the stacks mounted above 
the I-D fans. The stacks, one for each 
boiler, are short, stub stacks because 
of the flying hazard that would be in- 
troduced by the use of tall stacks. 
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The froced draft fans are Ameri- 
can Blower Co. fans with a capacity 
of 17,000 cfm at 9.25 in WG at 100 
F. They are driven by Terry steam 
turbines rated at 55.5 hp and using 
steam at 370 psi. The turbines ex- 
haust at 5 psi into the low pressure 
system, supplying steam to the Hop- 
pes deaerating heater. - 

The induced draft fans are also 
American units, rated at 33,500 cfm 
at 4.9 in WG, 382 F. They are driven 
by 108.5 hp Terry turbines through 
reducing gears. Both forced and in- 
duced draft fans are under the control 
of the combustion control system. 

The fan installation is very compact 


and accessible as is all the other equip- 


ment in this station. 
Feedwater 

Feedwater to the boilers is ob- 
tained from the local town supply and 
is conditioned by W. H. & L. D. Betz 
of Philadelphia. The water is heated 
first in the open type Hoppes deaerat- 
ing heater already referred to and 
then in a closed Lummus heater, the 
combination resulting in a tempera- 
ture of 330 F. Swartwout automatic 
regulators control the feeding of the 
water to the boilers. 


There are two turbine and one elec- 
tric motor driven boiler feed pumps. 
Two Gould units driven by Westing- 
house turbines and one Gould unit 
driven by a 250 hp electric motor. 
Two of these pumps have a capacity 
of 420 gpm at 1310 ft head while that 
of the other is 580 gpm at 1200 ft 
head. These units operate at a speed 
of 3550 rpm. 

It will be noted that practically 
all of the important auxiliaries are 
steam driven. This, in a station where 
a relatively large amount of low pres- 
sure steam has to be supplied, is a 
desirable method of drive. Also useful 
in starting up an isolated plant which 
this was when originally installed. 

Condenser Circulating Water 

Condenser circulating water is taken 
from Narragansett Bay. The circulat- 
ing water pumps are located in a 
screen house remote from the plant. 
This, naturally, is salt water and 
when the plant first went into opera- 
tion gave considerable trouble due to 
the growth of mussels in the circulat- 
ing water system. It was necessary to 
take the condensers out of service as 
much as three times a day to scrape 
the mussels off. They filled up the 
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tubes and water boxes. To overcome 
this trouble a chlorinating system was 
installed. Space had been provided 
for this in the screen house when 
plant was originally designed. This 
system which is that of the Wallace 
Tiernan Products Co. of Belleville, 
N. J., is completely automatic in its 
operation. It proportions the chlorine 
feed in accordance with the rate of 
water flow and since its installation 
no further trouble has been experi- 
enced. 
Electrical Features 

The two 2500 kw generating units 
generate current at 4160 v which is 
the voltage of the primary distribu- 
tion system at the Naval Air Station. 
Additional power is purchased from 
the Narragansett Electric Co. 

Electrical energy for the Air Sta- 
tion as well as for the Naval Con- 
struction Training Center, Camp Endi- 
cott, R. I. and the Advance Base 
Depot at Davisville, R. I., is controlled 
by the operattor at the main generat- 
ing plant. The main feed is a 33 kv 
loop transmission line owned by the 
Navy, which feeds four substations. 
The power plant feeds the loop at 
substation No. 1 through the Naval 
Air Station primary distribution feed- 
ers and the Narragansett Electric Co. 
feeds the loop at another point from 
its 33 kv transmission line. 

At substation No. 1 there are two 
transformer banks, one having a ca- 
pacity of 1500 kva, 33/4.16 kv and 
the other 3000 kva, 33/4.16 kv. This 
substation No. 1 ties into the primary 
distribution system at the Naval Air 
Station. Three other substations, each 
containing a 3-phase 2000 kva, 33/4.16 
kv transformer are located at various 
locations for supplying Camp Endicott 
and the Advance Base Depot. 

The main switchboard at the gen- 
erating plant is a 14-panel Westing- 
house board consisting of two main 
generator panels together with meter- 
ing and primary distribution panels. 
At present there are three 4160 v 
feeders between the power plant and 
substation No. 1. These feeders are 
3-conductor, 5000 v, 500,000 CM var- 
nished cambric lead-covered under- 
ground cables. 

Operation 

The plant is well equipped with in- 
struments and the information they 
supply is entered on a specially de- 
signed log sheet that is a credit to the 
officers and men in charge of the 
station who devised it. A compre- 
hensive statement of the station per- 
formance is thus developed each 
day. As will be noted from the repro- 
ductions of the log sheets on these 
pages, the boiler room log is kept sep- 
arate from the turbine room log. In 
addition, there is also a weekly boiler 
water control report, which is mailed 
to W. H. & L. D. Betz. 

Quantitative measurements: include 
those of oil, water.and steam. Flue 
gas temperatures are recorded at the 
boiler exits and the air heater exits; 
feedwater temperatures at the en- 


trance and exists of the heaters, and 
steam pressures and temperatures are 
also recorded. 

Of interest in connection with the 
operation of the station is the fact 
that most of the records are kept by 
a group of Navy Waves. These young 
women not only record the instrument 
readings but calculate the daily and 
monthly heat balance and, in addition, 
also make orsat analyses and other 
special tests. 

Because of the splendid design and 
attractive appearance of this station, 
the operators and attendants take 
special pride in its operation and 
maintenance. A typical set of boiler 
plant data is shown in Table I. This, 
it will be noted, shows an average 
overall boiler efficiency of over 80 
per cent. Table II and III presents 
general data on the operation of both 
plant No. 1 and plant No. 2 during 
1943 and 1944. It is significant that 


the efficiencies listed in the heat bal-, 


ance in Table I, based on the com- 
bustion tests, check the yearly aver- 


Table |. 


age for plant No. 1 shown in Table 
II. The evaporation per pound of oil, 
from the heat balance, it will be 
noted, averages 15.21 lb, while the 
1943 figure arrived at by the plant 
records, amounts to 15.27 Ib. 

The average cost per kw of electric 
energy at the bus for the month of 
May is 3.8 mils. The analysis of cost 
for each of the turbo-generators is 
indicative for extreme conditions and 
is as follows: 


Analysis of Costs on Unit No. 1. 

Analysis of cost for No. 1 Turbo- 
generator for month of May. The cost 
$0.3604 per thousand pounds of steam 
delivered for the first ten months 
of the year, taken as average. 

(a) When_running condensing, the 
ultimate cost per kilowatt at the bus 
was $0.00406. 

(b) When running extraction-con- 
densing, the ultimate cost per kilo- 
watt at the bus was $0.00352. 

(c) Thus the cost when operating 
on power balance was $0.00406, and 


Typical Data on Boiler Me Plant No. 1 


AVERAGE OBSERVATION 


Date 
Boiler Designation 


Be SOE ON TIONS 6 nc ccicocnedscaserecehaee 


SEGRE: DUOGSUEG, . TOR 6 dios 5 cients neice cheseces 
Steam temperature, de; 
Feed water temperature, deg 


Flue gas temperature, at air heater exit, deg 


Air temperature to burners 


CO, percentage at air heater exit, deg...... 
Uptake draft at air heater exit, in iccawatset« 
BECO Gre te: Slr one since cere ter adinns ddedine ss 
WHERGUGH DIOGRURG, Thesis « gecee casid owednade 


Controllable loss: Dry g 


Uncontrollable loss: 


Total Measurable losses..............seee005 


COMBINED EFFICIENCY 


Unaccounted for losses (assumed)........... 


BTU per lb steam 


Evaporation per Ib oil, Ibs..............-+-06- 
Data on Operation During 1943 


Table Il. 





va 3/23/44 y me 
No. 1 No. 2 0.3 

és scb®eveloeontats 56100 64600 67100 
385 385 385 

580 600 577 

330 330 330 

Ka OWa wulaste ea ceus 380 402 423 
Be Pe a es 350 345 358 
ace peceane suaes 11.8 12.3 11.8 
cccabadeaa nein 0.24 0.29 0.24 
scdecedodeuucwed 0.17 0.15 0.15 
«cheberecwbeudas 2.10 2.60 2.70 


Wiles oh 7.8% 76% 84% 
Sr URE et 38) 65% 65% 6.6% 
tien seit oe 14.3% 141% 15.0% - 
rs ET hee AS. 30.7% 80.9% 80.0% 
eerie ee 5.0% 5.0% 5.0% 
100.0% 100.0% 100.0% 
pir Ls 997.2 10089 995.4 
Speen ser sre 15.29 15.15 15.18 








Steam Generation 


Total lb steam generated at No. 1 plant.... 


Total lb steam generated at No. 2 plant 
Grand total lb steam 
Total gal oil consume 


WUNONGNOGEs 0 oss canie wens 
at Plant No. 1...... 
Total lb coal consumed at Plant No. 2...... 
Thermal overall efficiency No. 1 plant...... 
Thermal overall efficiency No, 2 plant...... 





N. B. Taking December as a representative cold month, the average steam genera- 
tion station-demand approximated 249,401 1b/hr. 


Electrical Generation 


Table III. 


, Total Kilowatt-hours generated. -... 2.2... cecccveteccccccsseccccecccesseseese 15,998, 
"POUGE. Te TOUEG IGEN. PARENT Sons Xu cn os 04 ce neat < Gut eabes commecentigewes da 6,518,083 
22,516,603 
Total Kilowatt-hours sold to other Naval activities. ..............seeeeeeeeees 824, 
Total’ Stathowm™ rOumirewewes, 6 oo ee on cas cc vidcs cc cots weeds don nccegesnc tec cudbnde 21,691,733 


Data on Operation During 1944 


Steam Generation 


Total lb steam generated at No. 1 plant.... 
Total lb steam generated at No. 2 plant.... 


Grand total lb steam generated 
Total gals oil consume 


Total coal consumed at Plant No. 1 


Total lb coal consumed at Plant No, 2...... 
Thermal overall efficiency No. 1 Plant..... 


Thermal overall efficiency No. 2 Plan 


conditions over a wide ran 
N.B 


at_ Plant No. 1... ..ceccccceccses 


*Weight of fuel used at No, 2 Plant estimated. This Plant operating under banked 
range of the period. 








. Total recorded load for January 24, 1945, approximated 330,000 lb steam per 
nour weather conditions; mean wind velocity 17 miles per hour, mean temperature of 


7 Electrical Generation 





TStal Mildwatt-Rewurw Genera Coo. Ge So oe sav aeeevedcecSewbacece seudetes 28,885,000 
"Petal Je ilowratiionars = Puree ii 2555 Bc cc cick cewcca ccs vcecccsesesccte 2,901,026 
31,786,026 
Total Kilowatt-hours sold to other Naval activities.....................0005 3,084, 
Total Station requirements................s.e00- cere specks te Pee Dm 28,701,393 
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when operating extraction-condensing, 
the cost was $0.00352. 

(d) The overall cost per kilowatt- 
hour was: Kw, 1894 condensing -+ 
kw, 1763 extracting = 3657 kwh 
$7.6970 + $6.2208 

1894 + 1763 = $0.00380 average 
cost per kwh. 


Average Cost Per Kilowatt-Hour 
= $0.00380 at the Bus. 
Analysis of Costs on Unit No. 2 
(Also for May) 

(a) When running condensing the 
ultimate cost per kilowatt at the bus 
was $0.00495. 





(b) When running extraction-con- 
densing the ultimate cost per kilowatt 
at the bus was $0.00268. 

(c) Thus the cost when operating 
on a power balance was $0.00495, and 
when operating extraction-condensing, 
the cost was $0.00268. 

(b) The overall ‘average cost per 
kwh was: Kw, 1610 condensing + 
kw, 1596 extracting — 3206 kwh 
$7.9763 + $4.2783 __ 

1610 + 1596 $0.00382 average 
cost per kwh. 

Average Cost Per Kilowatt-Hour 

= $0.00382 at the Bus. 





The cost data for the month of 
May, 1943, is indicative for possible 
extreme generating conditions. The 
ultimate yearly cost is predicated on 
two factors. The Station is designed 
primarily as a steam heating plant 
with the generation of electrical 
energy as a by-product. To arrive at 
the ultimate cost of generating 1000 
lb of steam, the total power plant 
charges, consisting of labor, material, 
maintenance and operating cost, but 
not including first investment or in- 
terest charges, as submitted by the 
accounting division for the period 
starting July 1, 1943, to May 1, 1944, 





List of Principal Equipment In- 
stalled in Quonset Point 
Naval Air Station 
Plant No. 1 


General 

Type: Steam Electric Generating Plant. 

Owners: U. S. Navy. 

Location: Quonset Point, R. I. 

Consulting Engineers: Gibbs & Hill, Inc., 
New York, N. Y. 

Boiler Equipment 

4 Combustion Engineering Co. VU Type, 
oil and pulverized coal-fired boilers. Max- 
imum capacity, 90,000 lb per hr; normal 
operating capacity, 65,000 lb per hr. Wp, 
380 psi, final steam temp at superheater 
outlet, 570 F, when feedwater temp is 
324 F. Furnaces, water-cooled, top, bot- 
tom and sides. Designed for furnace temp 
not to exceed 2150 F, and heat release not 
to exceed 23,000 Btu per cu ft per hr when 


boiler is operated at 65,000 lb per hr, using | 


pulverized coal as fuel. 

1 Republic Flow Meters Co. Automatic 
Combustion control system of the_air- 
operated type with individual control for 
each boiler with a master steam pressure 
element installed on the center boiler panel 
which develops air-loading pressures as a 
function of the steam demand on the boiler 
plant. The control is guaranteed to equal 
aad following tolerances when in opera- 
tion: 

+ 1 per cent steam pressure 

z 0.02 in. H,O furnace pressure 

% per cent CO2 

Combustion control furnished complete 
with boiler meters, temperature recorders, 
6-point indicating draft gages, recorders 
for indicating, integrating and recording 
turbine throttle flow, recording turbine 
throttle, steam temperature and turbine 
throttle steam pressure, turbine exhaust 
pressure, bleeder steam pressure, bleeder 
steam temperature,. water pressures and 
temperatures, oil pressures, etc. 

4 Combustion Engineering Co. tubular 
air heaters. 

4 Diamond Power Specialty Co. soot 
blower systems, one for each boiler. These 
units are of valve-in-head type using steam 
from the superheater header. 

4 Combustion Engineering Co., Elesco 
superheaters, designed to give at full rat- 
ing a total steam temperature to steam of 
570 F with 14 per cent CO, in gases. 

4 Boiler panels equipped with Republic 
comb. control mechanisms, Bailey Meter 
Co., steam-air flow recording and integrat- 
ing steam flow meters and air and gas 
temperature recorders, 

4 Coen Co. oil burner installations, one 
set for each boiler. 

4 United Conveyor Corp. water-cooled 
ash hoppers, one for each boiler. Each 
hopper suspended from steel work with 
spring supports to provide for vertical 
expansion. Hoppers lined with fire brick 
and equipped with Durite grids for clinker 
breaking and cleaning and_ inspection 
. doors. Hopper capacity sufficient to take 
care of all refuse while operating at 80, 

Ib of steam per hr. 


Forced and Induced Draft Fans 

4 American Blower Corp. forced draft 
fans, capacity 17,000 cfm at 9.25 in. WG at 
100 F direct connected to 

4 Terry Steam Turbine Co., 55.5 hp, 
370 psi, 570 F steam turbines exhaustin 
at 5 psi gage 

4 American Blower Corp. induced draft 
fans, 33,500 cfm at 4.9 in. WG, 382 F 
driven through reduction gears by 

4 Terry Steam Turbine Co., 108.5 hp 
Type ZS-1 steam turbines. Steam pressure, 


370 psi, 570 F, exhaust pressure 5 psi, 
gage. 


Pulverizing Mills 

4 Combustion Engineering Co., Raymond 
Pulverizing mills. Each mill designed to 
furnish coal for producing maximum 80, 
lb per hr, at 380 psi when supplied with 
cual of 14,700 Btu per lb. These mills are 
driven by 

4 Louis Allis Co. squirrel-cage induction 


fnotors. 
Coal and Ash Handling 

1 Stephens-Adamson Mfg. Co. complete 
coal handling system, consisting of skip 
loader, hoisting machine, concrete track 
hopper, enclosures, etc 

1 Richardson Scale Co. automatic coal 
scale with magnetic separator 

1 Coal silo circular, constructed of vitri- 
fied glazed tile on elevated supports. 24 ft 
a diameter, 35 ft high. Capacity, 260 
ons 

1 Coal distributing conveyor. Minimum 
capacity, 30 ton per hr, equipped with 4 
discharge openings of sufficient capacity 
to handle coal while plant is producing 
275,000 lb steam per hr 

1 United Conveyor Corp. ash handling 
system. Unit receiver and dust separator. 
Venturi exhauster, air washer, timer, large 
hollow tile ash storage tanks. Complete 
conveyor system with platforms, walk- 
— ladder piping, etc 

1 United Conveyer Corp. system for con- 
veying ash from 4 yee eet 8 last-pass 
hoppers and 4 dust collector hoppers to 
ash receiver and then to ash storage tank 

2 Fairbanks-Morse Co. ash hopper cool- 
ing water pumps, 100 gpm driven by 

2 Fairbanks-Morse Co., 208-416-v, 1730 
rpm induction motors 


Boiler Feedwater System 

3 Goulds Pumps, Inc., boiler feed pumps. 
Centrifug2zl. ‘wo rated at 420 gpm at 1310 
ft head, 3550 rpm, other, 580 gpm at 1200 
ft head 

2 ae iaenome Electric & Mfg. Co., 
steam turbines for driving boiler feed 
_— One rated at hp, the other at 

hp and a Westinghouse 250 hp induc- 
tion motor. Both turbines operate at 370 
psi, 500 F. 

1 Hoppes Mfg. Co. vertical, non-storage 
deaerating feedwater heater, direct-contact 
type, mounted on a 5000 gal horizontal 
storage tank equipped with vent, con- 
denser and accessories. Capacity, 275,000 
lb per hr. Steam operating pressure, 5 psi 

1 Lummus Co, closed type feedwater 
heater. Designed for pressures of 150 to 
600 psi. Temp 220 F to F with steam 
at _~ psi. 390 F. Max load 275,000 lb 
per hr 

4 Swartwout Co. feedwater regulators. 
Feedwater regulators and differential pres- 
sure valves. Regulators to maintain nor- 
mal water levels at 30,000, 60,000 and 
90,000 Ib of steam output 

1 Cochrane Corp. continuous blowdown 
system. 1 flash tank, working pressure 
5 psi equipped with pe pve cooling coils, 
blo:v down valves and all accessories. Nor- 
mal cap, 4 boilers while operating at 60,000 
lb pee hr per unit. Maximum, 275,000 1b 
per hr 

2 Leeds and Northrup Co. Micromax 
units. Parts per million Cl. Range O-175 

Leeds and Northrup Co. conductivity 
indicator. Switchboard type for blowdown 
service 

Turbo-Generator Equipment 

2 Westinghouse Electric & Mfg. Co. 
turbo-generating units consisting of a 2500 
kw, 370 i 570 F extraction-condensin 
type turbine, airect connected to a 357 
kva, 100 per cent pf, 4160-v, 60 cycle, 
3-phase, 3600 rpm generator. Turbine de- 
signed for extraction pressures 90 to 130 


psi, normal operating range at 2500 kw on 
generator. 90,000 lb of steam per hr ex- 
traction at 100 psi 

2 Westinghouse Electric & Mfg. Co. sur- 
face condensers, 2310 sq ft, equipped with 
float, sump controlled 

2 Westinghouse Electric & Mfg. Co. gen- 
erator air coolers, water tube type, 975 sq 
ft of surface 

2 Westinghouse Electric & Mfg. Co. oil 
coolers. 105 sq ft 

2 Westinghouse Electric & Mfg. Co. cen- 
trifugal type direct driven condensate 
pumps. Driven 4 Westinghouse motors 

1 Westinghouse Electric & Mfg. Co. cen- 
trifugal type, turbine driven condensate 


pump 

2 Westinghouse Electric & Mfg. Co. air 
ejector, inter- and after-condenser type. 
Capacity 115 sq ft, steam pressure 370 lb 

2—3200 Condenser water circulating 
Se driven by 2—40 hp induction mo- 
ors 

1 Turbine gage board containing high 
and low pressure steam indicating gages, 
feedwater indicating gages, vacuum indi- 
cating gages, salt water circulating indi- 
cating gages as well as temperature indi- 
cating gages 

1 Westinghouse Electric & Mfg. Co. 14 
panei vertical switchboard 

Miscellaneous Equipment 

1 Engineer Company Enco, steam and 
electric fuel oil pumping and heating sys- 
tem one 8 Quimby a fuel oil 
pumps. pacity, 40 gpm against 315 ft 
head. Quimby pump driven by 20 hp in- 
duction motor. System also has a Warren, 
duplex, reciprocating steam fuel oil pump 

1 Griscom Russell oil heater. Maximum 
working pressure, 400 psi, containing 125— 


52 in. tubes 

2 Elliott Co. duplex type twin oil strain- 
ers 

1 Lummus Co. open type suction fuel 
= — equipped with Powers heat reg- 
ulator 

1 Viking rotary gear type 150 gpm fuel 
oil pump driven through Falk reduction 
= by General Electric Co. induction 
motor 

1 Worthington Pump & Machinery Corp. 
150 gpm fuel oil pump with Westinghouse 
gear reducer and driven by Westinghouse 
10 hp induction motor 

1 Patterson-Kelly open type suction fuel 
cil heater equipped with Fulton heating 
regulator 

2 Bethlehem Steel Co. 10,000 bbl welded 
steel fuel oil storage tanks, 54 ft diameter, 
24 ft high, steel roof, with ladders, vent, 


te 

1 Auxiliary fuel oil storage tank, capac- 
ity 10,000 gal, equipped with oil heater, 
sump pump connection, etc., 96 in. diam- 
eter, 5 ft-4 in. long 

1 Bowser, Inc., oil filter 

1 Delaval Centrifugal oil purifier 

1 Honan-Crane oil purifier 

1 Manning, Maxwell & Moore, Inc., 
Shaw-Box, 15-ton double I-beam_ crane 
complete with motor operated hoist and 
head_rack bridge with trolley 

2 Republic Flow Meters Co. desuper- 
heating and reducing station. Max. capac- 
ity, 90, b per hr. Initial pressure 370 
psi 570 F to 100 psi, 400 F. Valve —— 
to maintain pressure range from 95 to 1 
psi at discharge end of station 

1 Ingersoll-Rand Co. air compressor 
equipped with I-R after cooler driven by 

hp G. E, Induction motor 

1 Worthington air compressor, radiator 
air cooled with large storage tank, driven 
by Westinghouse 5 hp induction motor 

1 Mason-Neilan desuperheating station 
for laundry 

1 Brown Instrument Co. lanes poten- 
tiometer, range 0 to 2000 
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inclusive, provide the basis for arriv- 
ing at the unit cost. On this basis 
the cost of generating 1000 lb of steam 
for all services, is $0.3604. The amount 
of steam chargeable per hour to elec- 
tric generation is calculated at 10,474 
lb. The ultimate cost of producing a 
kilowatt-hour at the bus is $0.0027. 
For comparison with the indicated 
cost data for 1943, it is interesting to 
note that the cost of generating 1000 
lb of steam for all services in 1944 
was $0.329 and that the amount of 
steam chargeable per hour to electric 
generation was calculated at 16,687 
lb. The ultimate cost of producing a 
kwh at the bus in 1944 was $0.0028. 
Conclusion 

In concluding this description of 
this station, we wish to acknowledge 
our indebtedness to the officers and 
civilian executives at the Quonset 
Point Air Naval Air Station, and to 
Gibbs & Hill, Inc., for assistance in 
supplying much of the data used in its 
preparation. 

The plant was designed by Gibbs & 
Hill, Inc., consulting engineers of New 
York City with John H. Hochuli, as 
mechanical engineer. 

Capt. R. V. Miller and Lt. N. W. 
Southworth were in charge of con- 
struction and design for the Navy 
when the project was planned and 
built. 

Capt. H. W.Johnson (C.E.C.) U.S.N. 
is the officer in charge of Construction 
and Public Works Officer for all Naval 
shore establishmenis coming under 
military jurisdiction of “Commander, 
Naval Air Bases, First Naval Dis- 
trict.” In addition, Capt. Johnson is 
also Officer-in-Charge of Construction 
and Public Works Officer at the U.S. 
Naval Air Station at Quonset Point. 
Comdr. P. M. Jeffords (CEC) USNR 
is the Deputy Public Works Officer 
and Lt. Comdr. P. J. Simmons, (CEC) 
USNR is Administrative Assistant. 

The operation of steam and electric 
utilities at Quonset Point is under the 
supervision of Lt. Cmdr. T. B. Mc- 
Glashen (CEC) USNR, who is desig- 
nated, ‘Power Superintendent.” Lt. 
Cmdr. McGlashen is an officer of un- 
usual ability in the power field and 
much of the success in the operation 


and efficient performance of the. 


Quonset Power Station is due to this 
able direction. 


The Inside Story 


COAXIAL CABLE, now used in a few 
long-distance telephone trunk-lines 
and quite extensively in military ra- 
dio-frequency communications links, 
should experience tremendous post- 
war expansion in use. The American 
Telephone and Telegraph Company 
has recently announced a tentative 
plan to spend $100,000,000 during the 
next five or six years on coaxial ca- 
bles to perfect long-distance circuits 
and to supply service to chains broad- 
casting television and FM. 

Coaxial cable, a simple electrical 
structure known in theory since 1897, 
can guide within its shell and parallel 


to its axis electromagnetic (radio) 
waves covering an extremely wide 
band of frequencies, thus enabling it 
to carry television images or as many 
as 500 simultaneous telephone conver- 
sations. It has the unique advantage 
that at high frequencies it is an al- 
most perfect shield against radiation 
from the cable and external inter- 
ference from atmospheric static or 
crosstalk from nearby circuits. In 
transmitting high-frequency waves 
the cable absorbs some power, but 
serious loss in signal strength over 
long distances can be offset by ampli- 
fiers, known as repeaters. 

The cable itself consists of an inner 
conductor, usually a single copper 
wire, surrounded by a concentric con- 
ducting tube. In some coaxial cable, 
the wire is held in the center of the 
tube by disc-shaped spacers or spi- 
rally wound string of insulating ma- 
terial. The free space is filled with 
air, or with compressed air or nitro- 
gen if moisture may be present. If 
the voltage between conductors is apt 
to be high, solid continuous non-con- 
ducting materials, preferably flexible 
plastics, may be used for insulation 
and separation, although they may 
increase transmission loss. Flexible 
polyethylene plastic, production of 
which was recently initiated in the 
United States for this purpose, is used 
in large volume. Short rigid sections 
of polystyrene, linked together by 
joints, may also be the insulating 
medium. The outer conductor is pro- 
tected by a jacket of vinyl chloride 
plastics or a lead sheath. 
Experimental Telephone Unit 

The first American telephone ex- 
ploitation of coaxial cable was an ex- 
perimental unit installed between 
New York and Philadelphia in 1936. 
This includes two 0.3 inch coaxial 
units together with eight conventional 
circuits for maintenance use, enclosed 
in a lead sheath about % in. in out- 
side diameter. One coaxial unit is 
for eastbound transmission, the other 
for westbound. As.now equipped with 
amplifiers at intervals of about five 
miles, the unit transmits a frequency 
band about 2000 kilocycles wide for 
telephone use. Since each telephone 
conversation employs a_ frequency 
band of four kilocycles, about 500 
simultaneous two-way conversations 
can be sent over this cable. Each 
group of signals representing one 
conversation is transmitted over the 
coaxial cable as though each of 500 
radio stations with different carrier 
frequencies were broadcasting the 
conversation. All these signals may 
be placed in the cable by suitable 
transmitting equipment, then sepa- 
rated at the receiving end and con- 
nected to telephone circuits. 
Commercial Telephone Applications 

Besides the experimental line, there 
are now three commercial installa- 
tions of long-distance coaxial tele- 
phone cable — between Minneapolis 
and Stevens Point, Wisconsin; Phila- 
delphia and Washington, D. C,; 


and Atlanta and Macon, Georgia. 
However, despite its apparent advan- 
tages, coaxial cable must compete 
economically with conventional multi- 
conductor telephone cable and with 
carrier telephony, a method whereby 
some of the pairs of wires in a con- 
ventional cable can carry several si- 
multaneous messages. Coaxial cable 
is advantageous only when the traf- 
fic load of calls is heavy and where 
distances justify the expense of the 
special terminal apparatus required. 


Television 

Coaxial cable is now being used 
regularly for commercial television 
transmission over short distances pri- 
marily within New York City, and 
has also been used experimentally for 
long-distance television in preparation 
for large-scale postwar use. It ap- 
pears to be the only continuous phys- 
ical structure now available which 
can carry over long distances the 
several thousand kilocycles’ band 
width required for television trans- 
mission. Conventional telephone ca- 
ble repairs have been adapted for 
television over distances of a few 
miles, but conventional long-distance 
telephone cables can carry a band 
width of only about 50 k locycles, far 
short of television’s requirements. 

Another possible alternative to 
coaxial cable in television is use of 
directed ultra high-frequency radio 
beams relayed periodically by means 
of radio relay stations located on hill- 
tops or other high structures so that 
no other intervening hills or struc- 
tures will intercept the radio beams. 
The present television broadcasts 
from the Empire State Building in 
New York are being relayed at inter- 
mediate points for rebroadcast at 
Schenectady and at Philadelphia. 
The Bell System has announced a 
trial of radio relay chain between 
New York and Boston. If such a 
system should prove successful and 
capable of operation at reasonable 
cost, there is a possibility that radio 
relays will be used extensively in 
long-distance intercity communica- 
tions for both telephone and televis- 
ion transmission. 

The practicability of coaxial cable 
in long-distance. television transmis- 
sion has been successfully demon- 
strated on existing installations, par- 
ticularly the Minneapolis - Stevens 
Point cable whose four coaxial units 
were looped together to form about 
an 800 mile circuit. With the New 
York-Philadelphia coaxial cable a 
band nearly 3000 kilocycles wide can 
be made available for television 
transmission. This was shown in 1940 
when the Republican National Con- 
vention was televised at Philadelphia 
and broadcast from the Empire State 
Building in New York. Future devel- 
opments now in prospect are expected 
to permit the transmission of a con- 
siderably wider band of frequencies 
over a single coaxial unit—From the 
Arthur D. Little, Inc. Industrial Re- 
search Bulletin. - 
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of standby boiler feed pumps. ... Principles and operation 
of pump by-passes. ... Automatic pump by-pass control, 
flow meter and thermostatic types. . . . Other protective 
devices, foot valves, surge suppressors, and relief valves 
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ROTECTIVE CONTROLS for cen- 

trifugal pump installations are 
usually extremely flexible and, with 
only minor modifications, can be made 
to serve most situations. 


Protective controls are, by their very 
nature, automatic in their operation 
since they serve mainly to complement 
the operating personnel and perform 
functions which would normally be 
performed manually, if the person- 
nel were on hand. Likewise, the ma- 
jority of these controls are intended 
to stop the pump and its driver when- 
ever certain harmful operating condi- 
tions arise. A few operating controls, 
on the other hand, provide for some 
alteration in the operating conditions 
under the same circumstances. 

Most of the reasons which might 
call for stopping a unit were discussed 
in an earlier article of this series.f In 
general, the impulse for the operation 
of the protective control is selected 
from the conditions themselves which 
it is desired to avoid or eliminate. A 
rather typical case is check valve pro- 
vided with a switch to operate the 
electric motor driving a centrifugal 
pump to protect it against damage 
caused by loss of water during opera- 














‘THESE VALVES TO BE FULLY 
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tion. While the pump is discharging 
water, the check valve flap is raised 
and the switch is held closed. If for 
any reason the flow ceases (due to 
lack of water at the suction, for in- 
stance) the valve flap falls and opens 
the switch. The latter, being connected 
into the motor starter circuit, stops 
the pump automatically, before any 
damage can occur to the pump from 
running dry. 
Check Valves 

Under certain conditions a centrif- 
ugal pump may be permitted to op- 
erate against a closed valve in its dis- 
charge, hence the simple check valve 
itself is, of course, a protective control 
device, for it prevents reverse flow 
through the pump whenever the pump 
discharge pressure falls below the 
pressure in the header into which the 
pump is discharging. At the same 
time, a pump operating against shut- 
off will, in most cases, be damaged 
through overheating, therefore every 
check valve installation must be 
checked from this point of view, to 
assure that shut-off operation cannot 
take place for any length of time. 
Wherever such danger exists, a by- 
pass of some sort is provided, either 




















* Fig. 1. Boiler feed pump by-pass arrangement 


manually or automatically operated, 
as discussed below. 

Protection against loss of prime, 
provided by the check valve with 
switch described above, can also be 
incorporated into the motor starter 
itself. In such an arrangement, an in- 
verse current relay is used to inter- 
rupt the electric circuit whenever the 
power consumption, and hence the 
current input to the motor, falls to 
say 50 per cent of the minimum value 
under any of the normal operating 
conditions. For instance, should the 
maximum brake-horsepower of the 
pump be 500 and the minimum (at 
shut-off) 280 hp, the inverse current 
relay would stop the pump if the 
power fell to 140 hp, indicating that 
the pump has lost its prime and is in 
imminent danger of running dry. A 
time relay must, of course, be incor- 
porated in this control, to permit op- 
eration of the pump when it is being 
started. 

Motor Controls 

Various forms of motor controls 
which provide for protection against 
undervoltage, overload, frequency 
change and other motor Conditions are 
not, strictly speaking, centrifugal pump 
controls. Motor overload may easily 
be caused by pump operation condi- 
tions, therefore provision must be made 
for this protection if the relation of 
the pump and system characteristics 
are such that driver overload is pos- 
sible. The most important considera- 
tion, however, in the application of 
motor protective controls is that the 
operator should know, whenever pos- 
sible, that a motor has been stopped 
through the operation of one of these 
controls. This can be accomplished by 
the ringing of a bell or the lighting 
of a signal light. Thus faulty operating 
conditions may be detected as soon as 
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they occur and can be corrected im- 
mediately. 

In many cases, restarting of the 
driver and its pump upon the resump- 
tion of normal conditions is highly de- 
sirable and the interrupting device is 
provided with re-establishment of cur- 
rent features. In other cases, however, 
as when a pump must be primed man- 
ually prior to starting, the contactors 
must be arranged not to close again 
until the circuit is reestablished man- 
ually by manipulating the starting 
push-button. 

Automatic Operation. of Standby Pumps 

Another example of a protective 
device is the automatic operation of 
standby boiler feed pumps in a power 
plant. The exact moment of a pump 
or drive failure is unpredictable and 
may find the operators at some remote 
part of the station, unable to attend 
to the starting of the standby unit 
without a dangerous delay. 

The majority of protective controls 
for starting standby pumps are based 
on pressure conditions in the main 
feedwater header. This header pres- 
sure is transmitted to one side of a 
spring-loaded diaphragm, the mini- 
mum permissible header pressure pro- 
viding the selected value of spring 
compression. The diaphragm-operated 
valve is held closed as long as the 
header pressure exceeds the prede- 
termined minimum. If the header 
pressure falls below this value, the 
valve opens. This valve is generally 
used as a pilot valve and, in turn, may 
be made to operate any suitable mech- 
anism which will start one or more 
of the standby units. 

Whenever a standby unit is arranged 
for automatic starting through some 
control as described above, it must be 
held in condition to do so without any 
further manual operation. For in- 
stance, in the case of boiler feed pumps, 
both suction and discharge valves must 
be open at all times, the pump remain- 
ing protected against reverse flow by 
its check valve. All service lines, such 
as water cooling supply to the bear- 
ings or stuffing boxes must be open or, 
at least, arranged to open automati- 
cally upon the starting of the unit. 

Why The Automatic Boiler Feed Pump 

By-Pass? 

Although the automatic operation 
of a boiler feed pump by-pass is not 
at present a very common application, 
it is a typical example of a form of 
protective control which will see more 
widespread use in the future. While 
the necessity of a by-pass to protect 
the boiler feed pump at low flows 
has been discussed in several articles 
within the last five years, it may be 
advisable, for a more complete under- 
standing of the application of the au- 
tomatic by-pass control, to describe 
the. phenomena taking place in a cen- 
trifugal pump under various conditions 
of operation. 

The difference between the brake- 
horsepower consumed by the centrif- 
ugal pump and the water horsepower 
developed represents the power losses 
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within the pump itself, all these power 
losses being ultimately transformed 
into heat. 

Theoretically it would be necessary 
to deduct from these losses both the 
bearing losses and the loss of heat 
through radiation. But for practical 
purposes it is accurate enough to as- 
sume that all the heat is made avail- 
able and recoverable in the water 
passing through the pump. The actual 
amount of temperature rise at any 
given operating condition on the cen- 
trifugal pump can, therefore, be easily 
determined by multiplying the horse- 
power loss by 2545 (the Btu equivalent 
of one horsepower-hour) and dividing 
this total heat imparted to the water 
by the corresponding flow in pounds 
per hour. 

Obviously, the losses at low deliv- 
ery are greater than at high capacities. 
Inasmuch as the total flow that ab- 
sorbs the developed heat is low, the 
temperature rise increases very rap- 
idly with decrease of flow. 

Effects of Temperature Rise in Pump 

Boiler feed pumps are generally 
called upon to operate in a very wide 
load range, all the way from prac- 
tically shut-off to full load. The prob- 
lems in the operation of a feed pump 
at light loads are extremely important 
and must be treated with this in mind. 
It is almost common knowledge that 
a pump operated at shut-off would 
soon over-heat and seize. Specifically, 
the various effects of an excessive 
temperature rise in a boiler feed pump 
are as follows: 

1. Excessive expansion at the run- 
ning joints and ultimate binding and 
seizing of adjacent parts of the pump, 
which are designed to operate with a 
definite clearance; 

2. Ultimate decrease in the pressure 
margin over flashing in the first stage 
impellers and subsequent cavitation 
and vapor binding; 

3. If the pump incorporates a bal- 
ancing device, the vapor pressure of 














g t of automatic pump by-pass controls on three feed 
pumps in parallel. (Courtesy Bailey Meter Co.) 


the overheated water in the relief 
chamber at the exit from the balancing 
device may rise above the pressure 
existing therein, with consequent flash- 
ing in the relief chamber and possibly 
even in the balancing disc itself. 

All these effects unite to shorten the 
life of the various component parts of 
the boiler feed pump if allowed to be 
carried to an extreme. Therefore, to 
protect the pump from the damage in- 
cidental to an excessive temperature 
rise, precaution must be taken to avoid 
operation of the pump at abnormally 
low flows. Inasmuch as the capacity 
of the boiler feed pump is solely gov- 
erned by the feedwater regulator, 
which in turn is controlled by the 
main turbine load and the resulting 
rise or fall of the boiler level, some 
specific means must be applied to 
maintain predetermined minimum flow 
through the boiler feed pump regard- 
less of the turbine load. 

This is achieved by installing in the 
discharge line from the boiler feed 
pump a by-pass located on the pump 
side of the discharge gate valve and 
check valve and leading to some region 
of lower pressure in the boiler feed 
cycle. The capacity of the by-pass is 
such that if the demand at the boiler 
falls to zero or if one of the valves 
becomes closed while the pump is run- 
ning at full speed, the flow through 
the pump will not fall below the pre- 
determined permissible minimum. This 
minimum is generally based on a maxi- 
mum temperature rise of 15F. This 
corresponds to approximately 30 gpm 
for every 100 bhp at shut-off condi- 
tions. The operation of the by-pass is 
then regulated by means of a valve, 
controlled either manually or auto- 
matically. 

Generally an arrangement such as 
shown in Fig. 1 is used. Two valves 
are installed, one on each side of the 
orifice which controls the actual ca- 
pacity in the by-pass. One of these 
valves remains always open and is 
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closed only to isolate the orifice dur- 
ing inspection or renewal while the 
pump is in operation. The second valve 
is the control valve. 

Within the last few years power 
plant operators have indicated a grow- 
ing interest in automatic control of 
the by-pass, especially in high-pressure 
installations, where the trend is to- 
wards automatic control of all the 
phases of operation. 

Arrangement of Automatic By-Pass 

Automatic control of the by-pass 
involves some sort of actuating mech- 
ism that will open and close the by- 
pass at the proper time. The actuating 
mechanism itself must be subjected to 
an impulse governed by the flow 
through the boiler feed pump, a great 
number of impulses being available 
for this purpose, as follows: 

1. Pressure drop across the feed- 
water regulator. This drop is a func- 
tion of the flow, therefore it has a 
definite value at the capacity at which 
it has been determined that the by- 
pass must be opened. Such a system 
will not apply, of course, when the 
feedwater regulator control is of such 
a nature that the pressure drop across 
the regulator is constant at all flows. 

2. Position of the feedwater regu- 
lator. The by-pass valve mechanism 
can be linked to the regulator mech- 
anism in such a manner that the clos- 
ing or opening of the regulator valve 
would be transmitted to the by-pass 
valve. 

3. Relief valve operated by the dis- 
charge pressure of the pump. Inas- 
much as the discharge pressure of a 
given centrifugal pump is a definite 
function of its capacity, the opening 
or closing of the by-pass valve may be 
based on a maximum and minimum 
setting of the pressure relief valve. 

4. Flow meter control in the suc- 
tion or discharge line. 

5. Thermostatic control. 


Which Type To Use 

From an evaluation of the respective 
advantages and disadvantages of these 
five sources of impulse, it appears that 
flow meter or thermostatic controls 
are by far the safest and most reliable 
of the five. The main disadvantages of 
the first two is that they afford no 
protection when several pumps are 
operated in parallel, discharging into 


a common header, in the event the 


check valve slams shut in the dis- 


charge line of any one of the boiler 
feed pumps. 

As to the pressure relief valve con- 
trol, it suffers mainly from the fact 
that the head-capacity curve of a high- 
head centrifugal pump is fairly flat at 
low capacities. Thus, a very slight 
change in the discharge pressure in 
that range may correspond to a major 
variation in the capacity of the pump 
and the sensitivity of the control is 
very poor. This sensitivity would dis- 
appear completely, if the character- 
istic curve of the boiler feed pump 
should have even a slight drop near 
shutoff. 

While both flow meter control and 
thermostatic control have some slight 
inherent shortcomings, either is well 
suited for the desired purpose. The 
choice between these two methods lies 
principally in the preference of con- 
trol manufacturers and power plant 
operators. Before describing a few 
typical arrangements of such controls, 
here are some of the factors that may 
affect the choice between .the two im- 
pulses. 

In some instances, there may be a 
very low net positive suction head 
available at the boiler feed pump suc- 
tion, so that if the orifice used to 
measure the flow induces an appre- 
ciable pressure drop, flashing might 
occur under certain operating condi- 
tions. Hence, it may be necessary to 
consider the possibility of using a flow 
meter with very low pressure drop. 
However, the point of by-pass being at 
a very low meter capacity, the power 
available for operation of the meter is 
very low, so that it is not advisable to 
use a flow meter with too low a pres- 
sure drop. 

When the installation under consid- 
eration provides a very low static 
head on the suction of the pump, it 
then becomes necessary to move the 
orifice to the discharge side of the 
pump. In this position, however, the 
orifice operates under high pressure, 
and it is necessary to design the flow 
meter for the higher pressure involved. 
In addition, this method cannot be 
used without calibrating the control 
for every single installation. 

The thermostatic control has none 
of these disadvantages. Inasmuch as 
the value of maximum permissible 
temperature rise is established em- 
pirically and is limited to a range be- 
tween 15 and 20F, it is possible to 
arrange a mechanism which will meas- 
ure the temperature differential be- 
tween the inlet and outlet of the pump 
and which need not be calibrated for 
every single pump to which it is ap- 
plied. Nor will the actual temperature 
of operation affect this mechanism, 
inasmuch as temperature differences 
rather than actual values of tempera- 
ture are being measured. 

Not the least of the advantages of 
thermostatic control resides in the fact 
that it becomes most accurate in the 
range of its greatest need, i.e., the 
greatest temperature difference and 
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PRESSURE FOR OPERATING 
MEDIUM. 
Fig. 4. Thermostatic pump by-pass con- 


trol, Type II 


hence greatest accuracy occurs at light 
loads. 

On the other hand, the thermostatic 
control presents certain mechanical 
difficulties in that the thermo-couple 
or thermometer (whichever may be 
used) must be introduced into the dis- 
charge of the boiler feed pump and is 
therefore subjected to the full dis- 
charge pressure. This imposes certain 
strength requirements which work to 
the detriment of greater sensibility 
and introduces a greater time-lag, be- 
cause the necessary reinforcement ab- 
sorbs heat before the measuring ele- 
ment can register temperature change. 

This time-lag factor in itself is al- 
most non-existent in the case of flow 
meter control, therefore it must be 
reduced to an absolute minimum 
through special construction of the 
temperature measuring element if the 
thermostatic control is not to suffer 
from an excessive lag which would 
erase all of its advantages. 


Flow Meter By-Pass Control 

The actual operation of the flow 
meter control as shown in Fig. 2 is 
quite simple. A flow meter element is 
located in the pump suction line. The 
meter operates two mercury switches. 
The contacts are so adjusted that the 
first contact completes the circuit on 
a decreasing flow but permits no by- 
pass until the second contact has been 
made at a still lower flow. This pro- 
vides an overlap to prevent hunting, 
for the interval between the two con- 
tacts exceeds the amount of the by- 
pass flow and the circuit is not broken 
until the total flow has increased to 
a value above the point of the first 
contact. The circuit is made to oper- 
ate a solenoid valve admitting air 
pressure to the control diaphragm of 
the by-pass valve itself. 

The circuit can be arranged so that 
the relay controlling the air loading 
pressure to the by-pass valve is de- 
energized at the low flow conditions, 
so that the by-pass would be operated 
in case of a failure of electric power 
to the contacts as well as at reduced 
flows. Similarly, since the by-pass 
valve is kept closed by ‘air pressure, 
a failure of air pressure will also op- 
erate the by-pass and the boiler feed 
pump is protected against damage un- 
der all conditions. 

Another variation of the flow meter 
control consists of actuating the by- 
pass valve by means of a spring-loaded 
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diaphragm. This operates in conjunc- 
tion with a flow meter orifice in the 
discharge line. The diaphragm is so 
calibrated that the by-pass valve will 
begin to open when the pump dis- 
charge capacity corresponds to the 
permissible minimum and gradually 
increases the opening to a maximum 
at zero discharge flow. A certain dis- 
advantage of this variation resides in 
the fact that a valve wears out much 
faster in a throttling operation than 
if it is either fully open or fully 
closed. 
Thermostatic Control (Type 1) 

Thermostatic control of the by-pass 
can be actuated by a differential tem- 
perature governor and a solenoid op- 
erated valve as shown in Fig. 3. The 
temperature governor consists of two 
identical bellows connected.so that 
when pressure is applied, their forces 
act in opposition. Pressure is obtained 
from temperature sensitive bulbs, con- 
nected to the bellows through capil- 
lary tubing. If the bulbs are exposed 
to identical temperatures, the forces 
of the two bellows balance. If one 
bulb is exposed to a higher tempera- 
ture than the other, a differential 
pressure results which is utilized to 
operate an electric switch. 

The switch is a “‘snap-action” device, 
which remains open or closed until 
some definite, predetermined force is 
applied, at which time it is closed or 
opened quickly. In this application, an 
increase in the differential tempera- 
ture to, for example 15F would cause 
the switch contacts to close. A re- 
duction in the differential temperature 
to 5 deg would cause the switch to 
open. , 

The valve illustrated in Fig. 3, is 
operated by an electric solenoid, op- 
posed by a spring. When the solenoid 
is energized by closing the differential 
temperature governor, the valve can 
be either opened or closed. When the 
solenoid is de-energized the valve 
takes the opposite position. For safety 
reasons it is recommended that the 
valve open when the solenoid is de- 
energized so that in case of accidental 
power failure, the by-pass will be open 
rather than closed. 

The solenoid valve is used for illus- 
tration only. Other electrically con- 
trolled types can be used with equal 
facility, as for instance hydraulically 
or pneumatically operated valves with 
electrically-controlled pilot circuits. 


Thermostatic Control (Type II) 

The desired control for the by-pass 
valve may be obtained by means of a 
spring loaded diaphragm valve as il- 
lustrated in Fig. 4. Two temperature 
sensitive bulbs are used to measure 
the temperature at the pump suction 
and the pump discharge respectively. 
These bulbs and the connecting tubing 
are filled with a liquid or gas of such 
nature that temperature changes at 
the bulb cause changes in the internal 
fluid pressure proportional to the tem- 
perature changes. One side of the dia- 
phragm is loaded with the fluid pres- 
sure corresponding to the temperature 
at the discharge, while the other side 


is subjected to the fluid pressure cor- 
responding to the suction temperature. 
The desired maximum temperature 
margin between these two tempera- 
tures determines the size and tension 
(or compression) of the loading spring. 

As soon as the discharge tempera- 
ture becomes equal to or greater than 
the sum of the suction temperature 
and the desired margin, the equilib- 
rium of loading is changed and the 
valve opens. This valve can be used 
either directly in the case of limited 
size installations or as a pilot valve 
controlling a larger size proportion- 
ing valve by means of air, water or 
oil pressure. 


Of course, by-pass controls are not 
necessarily restricted to application in 
boiler feed pump installations, since 
they perform as important a function 
in any installation of centrifugal 
pumps where the system cycle is such 
as to introduce the possibility of op- 
eration at extremely reduced flows or 
against a completely closed discharge. 
However, it must be considered that 
when light-flow operation occurs at 
extremely frequent intervals, as in a 
steel mill descaling installation, it 
may be more practical to maintain the 
by-pass valve constantly in the open 
position or to provide a three-way 
valve, so that when the main flow is 
shut off, the by-pass flow is automa- 
tically established. 


Other Pump Protective Controls 


The use of check valves in the pump 
discharge to prevent reverse flow in 
the pumping system has already been 
mentioned. The application of foot- 
valves to pumps operating with a suc- 
tion lift clearly belongs in the same 
class of protective pump controls, al- 
though it serves the additional duty 
of retaining water in the pump casing 
and thus allowing the pump to remain 
primed at all times. 


NOTE RE RUNNING LAMPS: 
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Fig. 5. Details of 
pump by-pass con- 
trol equipment, con- Svauve 
trolled by flow me- 
ter. 1—By-pass 
valve: 3—2-pen re- 





However, ordinary check valves 
have the inherent characteristic of 
closing very quickly and therefore 
may give rise to excessive pressures 
in the system through the creation of 
water hammer. It is therefore desir- 
able in certain cases to install slow 
closing power operated valves, such 
as cone valves or butterfly valves. 
These valves are generally hydraulic- 
ally or even pneumatically operated, 
using either the hydraulic pressure in 
the pumping system itself or on ex- 
ternal source of liquid or air under 
pressure for the source of power. 

These protective controls can be 
applied not only to prevent reverse 
flow but also they protect the system 
against situations arising from the 
rupture of the pumping line, prevent- 
ing loss of pumped fluid. This 
function is performed by making the 
valve control responsive to excessive 
velocities in one direction only or in 
either direction, depending on the par- 
ticular features of the installation. 

Another protective device used to 
stop reverse flow through a pump un- 
der certain conditions is the automatic 
syphon breaker. It may be applied to 
systems where the pump discharges 
into a syphon system and where power 
failure and the resulting stopping of 
the pump would be followed by the 
loss of water from the discharge res- 
ervoir through the syphon; unless the 
action of the latter was interrupted. 
The syphon breaker valve is located 
at the top of the syphon and main- 
tained in a closed position by means 
of an energized solenoid. Power fail- 
ure de-energizes the solenoid and 
opens the valve, admitting air into the 
system and breaking the syphon ac- 
tion. 

Relief Valves 

There are a few pumping systems 

which may become subject to excessive 
(Continued on page 124) 
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Store Coal for Next Winter—NOW 


Country's stocks of bituminous coal are dwindling, general decline since 
1942—Production this calendar year nearly 17,000,000 tons less than 
in 1944—Labor difficulties have forced Government operation—Govern- 
ment directives aimed at fair distribution—Fuel use efficiency advanced 
by work of National Fuel Efficiency Program—Government is encourag- 
ing summer coal storage but is limiting permitted amounts—Medium 


By RALPH E. TURNER 
Editor 


Power Plant Engineering 


and small power plants need modernization and improved efficiency 


HIS NATION went through last 

winter on such a small margin of 
coal in stock that scarcely a week 
went by without some warning or 
directive from the Government aimed 
at reducing fuel use for nearly all 
purposes. The feeling of an impend- 
ing shortage of fuel for heating and 
power production is anything but 
comfortable and right now is the time 
to make plans for building up a re- 
serve supply of fuel estimated to 
carry the nation through all con- 
tingencies that may arrive next win- 
ter. 

As it exists today the situation is 
none too encouraging. The country’s 
stocks of bituminous coal and lignite 
are about where they were in the 
peace time months of early 1941. Re- 


serves were highest in the late months. 


of 1942, nearly twice what they are 
today, but the trend has been down- 
ward since then with the exception of 
a seasonal rise during the summer 
months of 1944. A national crisis was 
averted last winter largely through 
co-ordinated and co-operative efforts 
of coal users, coal haulers, the coal 
miners and mining industry, all look- 
ing to the Solid Fuels Administration 
for War for directives designed to in- 
sure fair distribution. 

Production of bituminous coal this 
year from the first of January to 
April 21 was only 182,011,000 tons 
which represents a decrease of 16,- 
961,000 tons from the production over 
the same period of last year. This 


loss in production cannot be made up 
during the next few months because 
reduced manpower in the mines is 
limiting output. Drawn out contract 
negotations between operators and 
mine workers are, at the time of this 
writing, interfering with full scale 
production of both bituminous coal 
and anthracite with the Government 
taking over operation of mines as 
seems necessary to keep production as 
nearly up to capacity as possible. 

Transportation facilities are now 
and will continue to be crowded as 
long as the war continues. And even 
following the war, reconversion, new 
construction and other industrial ac- 
tivities will demand railway service 
that might otherwise be used for fuel 
transportation. 

Particularly aggravating last win- 
ter were the severe weather condi- 
tions which nobody could control. 
Deep snow almost completely isolated 
some sections of the country. Ice in 
rivers interferred with boat trans- 
portation. Conditions of this sort 
caused reduction in production of as 
much as 600,000 tons in one week. 

With consumption exceeding pro- 
duction, as it has been since the first 
of the calendar year, it is imperative 
that everybody concerned do his best 
to decrease the threatening coal def- 
icit—the coal users by burning coal 
more efficiently and using power and 
heat less wastefully, and mine.work- 
ers by reducing absenteeism. Any pro- 
duction lost because of a lack of sum- 
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ig. 1. Retail dealers’ and industrial stocks of bituminous coal and lignite on hand at 
the end of the months indicated 


Stocks and Consumption of Bituminous 
Coal and Lignite in the United States, 
Including Retail Yards 


nar 

Stocks, End of Month, at: Net tons 
Electric power 

utilities 12,519,000 12,916,000 
Byproduct coke ovens 5,452,000 
Steel and rolling mills 725,000 
Coal-gas retorts 175, 
Cement mills 5 
Other industrials ....12,562,000 
Railroads (Class I)... 9,964,000 


Total industrial 
stocks 41,838,000 
Retail dealer stocks 3,656,000 
Grand total 45,494,000 45,773,000 


Total by months 
Monthly Consumption by: Net tons 
Electric power 

utilities 6 

Byproduct coke ovens 8,060,000 
Beehive coke ovens... 819,000 
Steel and rolling mills : 
Coal-gas retorts 
Cement mills 
Other industrials . 
Railroads (Class I)...11,411,000 


Total industrial ....39,577,000 
Retail dealer de- 
12,110,000 


liveries 
51,687,000 








245,000 

000 12,049,000 
10,749,000 
38,252,000 

- 14,297,000 
52,549,000 








Grand total 
Additional Known 
Consumption: 
Coal mine fuel 
Days’ Supply, End of 
Month at: 


214,000 


Days’ supply 
Electric power utilities. .63 days’ 58 days 
Byproduct coke ovens....21 days 22 days 
Steel and rolling mills....24 days 

Coal-gas retorts 39 

Cement mills 

Other industrials 

Railroads (Class I) 


Total industrial 
Retail dealer 


Grand total 
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mer orders will be sorely missed next 
winter, as mines are not operated un- 
less they have orders for coal. 

Labor difficulties in the coal mining 
industry have for years handicapped 
production, and many times have be- 
come so severe that the Government 
has been asked by labor elements or 
the operators to take over operation 
and maintain order at mining proper- 
ties. This has been done temporarily 
in: many instances, the property being 
handed back to the owners when con- 
troversies have been settled. This 
spring the “take-over” move has ap- 
parently entered another phase of 
procedure, in that the Government 
has assumed the initiative not neces- 
sarily in the job of protecting mine 
property and the interests of work- 
men but primarily to protect the fuel 
consuming public against a fuel short- 
age next winter by using the force of 
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the Government to compel continuous 
operation of the mines at the fullest 
possible capacity, particularly during 
the summer months when the trans- 
portation and storage of coal is most 
conveniently carried out. 

For example, on May 4 the public 
was informed that for the third time 
since Pearl Harbor was attacked, the 
United States Government took pos- 
session of the strike-bound Pennsyl- 
vania anthracite mines and breakers 
because a breakdown in wage nego- 
tiations threatened a fuel crisis that 
would impair public health and im- 
pede the progress of the war next 
winter. , 

In taking over the facilities of 363 
Pennsylvania anthracite companies, 
Secretary of Interior Harold L. Ickes 
called on all mine, breaker and other 
employes to return to work imme- 
diately, and designated the operating 
heads of the coal companies as Fed- 
eral Operating Managers to maintain 
continuous full operations undet Fed- 
eral possession. These managers were 
instructed to operate the mines for 
the financial account and at the risk 
of the owners but subject to the or- 
ders of the Solid Fuels Administration 
for War. 

A similar announcement was made 
on May 5 of the Government’s action 
in taking possession of 33 bituminous 
coal mines which had remained idle 
since April 30 because the mine em- 
ployes failed to go back to work un- 
der the new Government approved 
contract executed between the United 
Mine Workers of America and the 
mine owners. This take-over order 
increased to 272 the number of soft 
coal mines at that time in Govern- 
ment possession because of strikes 
following the expiration of the old 
mine wage agreement on March 31. 

Movement of Coal 

In the movement and distribution 
of fuel, the Government has been 
equally active and effective. Totals 
and averages regarding fuel deliveries 
to various sections of the country 
have been watched with extreme care 
to make certain that a fair share is 
made available to individual users. 
The needs of consumers in the Upper 
Great Lakes regions, where most coal 
is delivered by means of boats, for 
example, were estimated and efforts 
made to transport this fuel during the 
open season and have a sufficient sup- 
ply on hand locally to last through 
the winter without additional deliv- 
ery. In the New England region de- 
livery is principally by rail although 
some comes in by ocean going vessels 
which operate during winter as well 
as summer. Anticipating severe win- 
ter weather, the attempt is made to 
have the peak of movements to this 
section take place during the fall 
months although deliveries are made 
during the entire year. 

In the latest report on coal ship- 
ment, dated April 26, it is stated that 
bituminous coal forwarded to New 
England from April 1 to 14 was 
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Fig. 2. Curves showing weekly coal productions for 1944 and ‘45 


~ 



































1945 — 


is Fr 
w w 
= Ba > 
4 ANA N re 
MT TT a. 4" ai rN N- ee oe TN KT TPLIEITN 4 ie 
2 hl Let Ht ATO TAT Nios] 2 
' NY j A NY 
N a ys 
¥ a t MN ? 
FA = FA 
3 3 
2 = 


1944——— 
































1937 























































































































Fig. 3. Weekly production of anthracite for 1937, ‘44 and ‘45 


828,233 tons which is 7.1 per cent 
below the total moved to the area in 
the comparable period last year. An- 
thracite shipments to this area, 241,175 
tons, were about 0.6 per cent lower 
than last year for the first two weeks 
in April. 

Coal forwarded to the Washington- 
Oregon area from mines in the Rocky 
Mountain producing districts approxi- 
mated 46,890 tons in the week ending 
April 14 and 58,860 the previous week, 
the total being a decrease of 11,835 
tons from the comparable period of 
1944, 

During the first two weeks of the 
present coal year, which began April 
1, coal forwarded via water from the 
lower Great Lakes loading ports 
amounted to 1,422,527 tons which is 
considerably less than forwardings of 
last year. 

These figures are typical of what 
is taking place throughout the coun- 
try. Production is down and forward- 
ings to all areas suffer. Under Gov- 
ernment direction, however, the sup- 
ply is being distributed as equitably 
as reasonably possible. 

Warnings and Directives 


To impress the importance of sav- 
ing fuél upon fuel users, miners, mine 
operators, coal dealers and the public 
in general, many warnings and direc- 
tives, of which the following are typ- 
ical, have been issued by the SFAW: 

On January 12 reductions were or- 
dered in shipments of Illinois and 
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Western Kentucky coal to industries 
having more than 20 days’ supply on 
hand. “Shortages in eastern-mined 
coals for household use, as well as 
greater industrial activity, make mid- 
western consumers increasingly de- 
pendent upon supplies from Illinois, 
Western Kentucky and Indiana fields,” 
said C. J. Potter, deputy solid fuels 
administrator. 

Shipments of high volatile soft coal 
from mining District No. 8 in all sizes 
commonly sold at retail were banned 
on January 16 to retail dealers in 
Illinois, Iowa, Minnesota, Nebraska, 
North and South Dakota, Wisconsin 
and Missouri. Sizes used as stoker 
fuel were exempt from the order. 


Because of transportation difficul- 
ties due to bad weather, requests 
were made on January 10 that pro- 
ducers in two Southern Appalachian 
mining districts refrain from shipping 
more coal into the area west of Pitts- 
burgh and north of central Ohio, In- 
diana and Illinois until January 15. 

Utilities Order U-9, commonly 
known as the “brownout” order, be- 
came effective on February 1 and vir- 
tually eliminated use of electricity 
for outdoor advertising, ornamental 
and display lighting. This order was 
estimated to save coal at the rate of 
2,000,000 tons per year. 

On January 26 an order was issued 
to retail dealers in specified areas 
forbidding delivery of solid. fuels to 

(Continued on page 122) 
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The Harbor Steam Plant Boiler 


Two YEARS have passed since the 
boiler unit of the Harbor Steam 
Plant* was first placed in service. 
This unit was constructed to operate 
in parallel with hydro power plants, 
that is as a base load plant during 
years of deficiency in hydro energy on 
down to “spinning reserve” during 
years of hydro plenty. Under the lat- 
ter condition it may be called upon 
to pick up full load instantly from a 
spinning reserve load of 5,000 kw. 
In other words, it is a general purpose 
plant with added special characteris- 
tics for quick pick-up of load. The 
heavy power demand in Los Angeles 
brought on by the war required al- 
most continuous full load capacity 
output since the plant was first placed 
in operation. It was only during the 
latter part of 1944 that the quick 
pick-up tests could be attempted 
without endangering reliability of 
power supply to the Los Angeles area. 


Design for Quick Load Pick-Up 
The quick load pick-up requirement 
presented a number of interesting 
design problems for the boiler unit. 
As mentioned in previous articles* the 
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Harbor Steam Plant has built into it 
certain features which enable it to 
function as a standby plant, ready to 
take over a power load of up to 65,000 
kw with no previous warning. The 
plant was to float on the line at a 
standby load of only approximately 
5000 kw, requiring approximately 60,- 
000 lbs of steam per hr. 

The specifications called for a boiler 
unit capable of performing safely 
under the continuous low steam out- 
put but capable of delivering steam 
at the rate of 675,000 lb per hr, this 
steam demand coming on instantane- 
ously and without warning. No boiler 
unit had ever been constructed for 
steam load pick-ups even closely ap- 
proaching these requirements: To il- 
lustrate the expected changes taking 
place in the boiler during an instan- 
taneous extreme load rise starting 
with the standby steam. output rate 
of 60,000 lb per hr and reaching a 
peak of 690,000 lb per hr, the curve 
sheet Fig. 3 was prepared. The val- 
ues indicated are purely theoretical 
and the result of calculations. They 
were, however, the basis for the de- 
sign of the steam generating unit. 


Fig. 1. 


Contrary to usual practice, the 
automatic control equipment is ar- 
ranged to maintain a constant boiler 
drum pressure rather than a constant 
header pressure beyond the super- 
heater. This arrangement was se- 
lected to have highest possible drum 
pressure available at the moment of 
load pick-up. An instantaneous rise 
in steam demand not only lowers 
drum pressure while steam is flashed 
from boiler water, ‘but also results in 
high friction loss in superheater and 
piping to turbine. By keeping the 
drum pressure as high as possible 
during standby operation, the avail- 
able pressure head insures that the 
turbine throttle pressure need not 
drop below 800 psig at the moment 
of load pick-up. 

Some of the Major Problems 

Problem 1:—It could not be ex- 
pected that fuel burning rate and the 
heat release in the furnace would in- 
crease simultaneously with the sud- 
den rise in steam demand. A time 
lag of possibly 25 sec had to be as- 
sumed for fans to speed up and for 
the burners to reach maximum oil 
burning rate. During this time, all 
steam delivered by the boiler above 
the initial rate of 60,000 lb per hr 
must flash from boiler water while 
the boiler pressure drops. The boiler 
must perform as a steam accumula- 
tor. It was calculated that a drop in 
boiler pressure from 1050 psig to 937 
psig during the 25 sec period would 
deliver steam at the rate of 630,000 Ib 
per hr by flashing from 3500 cu ft 
boiler water. 

A boiler unit of comparable ca- 
pacity with the Los Angeles unit 
would normally contain approxi- 
mately 2,200 cu ft below the working 
water line. It was necessary to in- 
stall unusually large submerged 
drums to provide for 3500 cu ft water 


Cross-section through Harbor Steam Plant boiler 





The boiler unit is designed for 570,000 lb 
steam output rate, 915 F steam temperature 
approximately 390 F temperature. 


BOILER DATA 

er hr continuous 
rom feedwater of 
Because the boiler drum pres- 


sure is maintained constant at 1040 psig, the superheater outlet 
pressure varies with the load and is approximately 916 psig at 
the 675,000 lb. per hr maximum steam output. 

The oil-fired furnace has 22,500 cu ft effective volume, resulting 
in 37,800 Btu per cu ft furnace heat release rate at 675,000 lb per 


hr steam output rate. 


range oil burners. 


The furnace is equipped with 10 wide 


The superheater is of the vertical loop type. Steam tempera- 


ture control is automatic. 


Part of the steam, after it is heated 


to approximately 750 F, is passed through cooling tubes sub- 
merged in boiler water of the 51-in. diameter front drum. 


The steam is cooled to within a few degrees of boiler water 


temperature. 


Cooled steam re-enters the intermediate super- 


heater header where it is mixed with the partly superheated 
steam before entering the high temperature section of the super- 
heater. The flow of cooling steam is automatically controlled by 
the final steam temperature, which is maintained constant above 
300,000 1b per hr steam output. 

Furnace water wall surface is 6800 sq ft. and the effective boiler 
heating surface is 24,100 sq ft. 

The heat recovery equipment beyond the boiler consists of a 
12,000 sq ft bare-tube economizer and two regenerative air heaters 
of 66,300 sq ft combined heating surface. 
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put at 62,846 kw load. 








storage. The bottom drum is 60 in. 
I. D. and the submerged front drum, 
which contains the steam cooling 
tubes of the superheat control, is 51 
in. FD: 
Swell 

Problem 2.—The severe drop in 
boiler pressure was expected to pro- 
duce considerable “swell” of the 
boiler water. The calculations indi- 
cated that the sudden formation of 
steam under water would momenta- 
rily increase the volume below the 
water level by 140 cu ft. The steam 
release drum was made 66 in. I. D., 
45 ft long, so that the “swell” would 
result in only 7 in. water level rise. 

Problem 3:—During normal opera- 
tion almost all steam formed is re- 
leased above the water line, because 
all steam-carrying tubes enter the 
steam release drum above the work- 
ing water level. It was realized 
that during the quick load pick-up, 
part of the steam formed by flashing 
would have to find its way through 
the body of water contained in the 
drum. The resulting turbulence and 
geysering in the drum would produce 
wet steam. A 36-in. I. D. steam drum 
was placed 15 ft above the normal 
water level. Steam scrubbing ele- 
ments are installed in the 66-in. I. D. 
main drum, while the final steam dry- 
ing cartons are contained in the 36-in. 
I. D. steam drum. This drum is 
drained by gravity to the lowest point 
of the water wall system. 

Circulation 

Problem 4:—During standby load 
with the boiler producing 60,600 1b 
of steam per hour the circulation of 


*Some Features of the Harbor Steam 
Plant, by W. C. Rowse; Mechanical Engi- 
neering, November, 1942. 

oo Steam Plant Goes on the Line, 
by Garman and W. C. Rowse; Power 
Peane "‘Ssaecnenion. June, 1943. 

Quick Pick-Up, Econom at Harbor 
Plant, by C. P. Garman; Electrical West, 
October, 1943. 

The Spinning Ty Turbine on_ Power Sys- 
tems, hristie; PowrErR PLANT 
Exoucemnss, aeheneee 1944, 

Details of 65 Kw Harbor Steam 
Plant Turbine, by C. C. tg POWER 


PLANT ENGINEERING, hs ona Be " 
Figures 2 and 6 courtesy Department of 

ree. and Power, City of Los Angeles, 
alif. 


hy Wh SL Kihei 


Chief Mechanical Engineer 
Riley Stoker Corporation 


Details of quick steam load pick-up and nor- 
mal operating tests on steam generating unit 
No. 1, Harbor Steam Plant, Department of 
Water & Power, City of Los Angeles, Cali- 
fornia. .. . Problems in design of unit to pick 
up load from 60,000 lb per hr to 690,000 lb 
per hr instantaneously. . . . Comparison of 
calculated pick-up conditions with actual con- 
ditions. .. . Unit has overall thermal efficiency 
of over 87 per cent at full load... . Station 
heat rate 10,939 Btu per kw hr net station out- 







Fig. 2. Scale model 
of complete steam 
generating unit 





water through boiler and water walls 
is naturally at a comparatively low 
velocity; 160,000 lb of water is cir- 
culating through the system at some- 
what below 2 fps average velocity. 
The sudden formation of steam under 
water during quick pick-up and until 
the higher firing rate is established 
will further retard the circulation 
velocity. 

To prevent stopping or reversal of 
flow in‘boiler and water wall tubes, 
the circulatory system was arranged 
for easy, most direct flow of water 
and steam. Abrupt changes in cross- 
sectional area were prevented. Full 
use is made of the fly wheel effect of 
80 tons of water circulating through 
the system, and, in spite of the severe 
disturbance created by the quick load 
pick-up, there is assurance that uni- 
directional flow of water and steam is 
maintained. 
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Problem 5:— Rapid temperature 
changes in water, steam, air and com- 
bustion gas had to be considered. 
Feedwater inlets of the main drum 
are designed to prevent direct contact 
of lower temperature feedwater with 
any part of feed nozzles and drum. 
Each individual superheater loop is 
top-supported and free to expand. 
The high temperature joints of super- 
heater elements and outlet header are 
welded. 

The entire pressure system of boiler 
and water walls is suspended. from 
overhead structural steel in stch a 
manner that drums, tubes and head- 
ers can expand vertically and later- 
ally without producing strains and 
stresses at points of supports and 
joints. The fact that the unit had to 


be built to withstand seismic dis- 
turbances injected future problems 
into the design of suspension and 
anchoring of the pressure parts. 
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Fig. 3. Expected performance of steam generating unit during instantaneous load pick-up 
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Combustion 

Problem 6:—All 10 oil burners 
must of course. be in service during 
standby operation, although only 60,- 
000 1b of steam per hour is generated. 
The oil consumption for this load is 
approximately 4300 lb per hr. But 25 
sec after the first high load impulse 
is received by the automatic combus- 
tion control, the oil burning rate may 
be 60,000 lb per nr, an increase of 1 
to 14! It is not only necessary to 
supply sufficient heat for the steam to 
be generated, but also to replace the 
heat removed from boiler water dur- 
ing the first 25 sec by flashed steam. 

It would not be safe to expect 
that the rapid rise in firing rate 
will in every instance be accom- 
plished without some temporary un- 
balance of fuel-air ratio. A light 
furnace explosion or at least mo- 
mentary high furnace pressure had to 
be considered as a possibility. There- 
fore the entire setting of the boiler 
unit is enclosed in a steel jacket so 
strongly reinforced that it will resist 
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ig. 4. Results of quick pick-up load tests of Oct. 12, 1944, on steam gen- 
erating Unit No. 1 
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internal pressures up to 100 lb per 
sq ft without permanent deflection 
and without developing gas and air 
leaks. Minor furnace explosions will 
have no serious effects on the setting 
structure. There is, of course, a bat- 
tery of explosion doors installed on 
the boiler roof. Their aggregate re- 
lief area is approximately 55 sq ft. 
It is not wise, however to depend on 
explosion doors for protecting the 
setting against damage in case of an 
explosion. A_ strongly reinforced 
steel shell is safer. 

Problem 7:—With the steam gener- 
ating unit designed for 85.5 per cent 
efficiency at 675,000 lb per hr steam- 
ing rate, when burning oil containing 
about 10 per cent H:, the final gas 
temperature at air heater exit is 
normally far below the point at which 
condensation occurs when the steam 
load is only 60,000 lb per hr. An air 
bypass is provided to deliver the air 
directly from the forced draft fans to 
the downstream side of the air heat- 
ers. Automatically controlled air 


dampers regulate the air flow around 
the air heaters to maintain 300 F 
minimum exit gas temperature during 
low standby loads. 
Quick Load Pick-Up Tests 

While the probability of failure of 
normal power supply to the system 
of the City of Los Angeles is remote, 
it is nevertheless a constant possibil- 
ity. A breakdown may happen when 
least expected. Rather than await 
the instant of such breakdown to find 
how the Harbor Steam Plant would 
perform under the resulting quick 
load pick-up, it was decided to per- 
form a series of quick pick-up tests 
which were to simulate as far as pos- 
sible the conditions of an actual break 
in the power supply system. These 
tests were conducted not only to 
familiarize the Station operators and 
to have them gain experience with 
the equipment under quick pick-up, 
but also to check the behavior of 
main and auxiliary equipment such 
as boiler unit, turbine generator, fuel 
system, feedwater system, heaters 
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Results of performance tests conducted by De- 
partment of Water and Power, Feb. 8, 9, 10, 11, 1944, 
and March 12, 1944. Operating pressure 1035 psi gage 
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Table showing overall efficiencies of steam generating unit and overall plant efficiencies, Harbor Steam Plant, Unit No. 1 
















Lbs. Feed 





Overall Thermal 















Load at Lbs. Feed Water to Efficiencies of Btu per Kwh 
Generator Load Net Water Bir/Kwh at Fuel Oil Btu per Lb Steam Generat- At Net 
Test Termi- Station to Boiler Generator Consumed Fuel Oil ing Unit—Per Cent Generator Station 
No. nals, Kw Output, Kw per Hr Terminals Lbs/Hr at Burners Predicted Actual Terminals Output 
1 4,813 3,568 63,808 13.25 4,473 18,338 84.5 4 17,043 22,989 
2 18,999 17,610 169,575 8.92 12,359 18,332 86.7 87.0 11,926 12,866 
3 24,825 23,338 221,632 8.92 15,484 18,333 87.3 87.8 11,435 12,163 
4 33,062 31,400 289,890 8.80 19,411 18,305 87.3 88.0 10,747 11,316 
5 39,796 37,661 344,570 8.68 23,013 18,306 87.2 88.4 10,586 11,186 
6 50,203 47,889 427,633 8.68 28,677 18,305 86.8 88.4 10,457 10,962 
7 54,198 51,755 465,469 8.60 31,163 18,325 86.7 88.2 10,536 11,034 
8 62,846 60,230 541,108 8.62 35,954 18,324 86.3 87.8 10,484 10,939 
9 74,637 71,596 658,921 8.70 43,310 18,353 85.7 87.4 10,650 11,102 




















and evaporators and the automatic 
control. 

The standard instrument charts 
recording a 24-hr operating period 
with one revolution were of course 
not suitable for a comprehensive pic- 
ture of the various data desired. The 
chart rotation of the instruments was 
therefore speeded up to a ratio of 
60 to 1, so that a 24-min operating 
period was recorded during one com- 
plete revolution of the charts. 

The data obtained during the test 
on October 12, 1944, as shown in Fig. 
4, are representative of the boiler 
performance under the various quick 
load pick-up tests conducted. A com- 
parison of this chart with the theo- 
retical values of Fig. 3 indicates some 
similarity, but an exact duplication 
of the theoretical curves of quick 
pick-up is, of course, not possible and 
was not intended. Calculations showed 
79 sec time required after the first 
impulse to establish normal operat- 
ing conditions but 12 min were al- 
lowed during the tests. 

The sharp rise in steam tempera- 
ture prevented full use of maximum 
fuel burning capacity of 60,000 lb oil 
per hr. Even with the burning rate 
of 51,000 Ib per hr, the steam tem- 
perature reached a peak of 975 F. 
It must be realized that the normal 
fuel consumption for 600,000 Ib steam 
is only 42,000 lb. The difference, 
9,000 Ib per hr, was used to restore 
heat in the boiler water. 

The steam output rate was up to 
approximately 650,000 lb per hr from 
the standby load of approximately 
70,000 lb per hr within 5 sec, then 
settled back to 600,000 lb after 4 min. 
A momentary rise in water level of 
9 in. was recorded. The feedwater 
regulator action was somewhat 
quicker than expected or desired. 
Large quantities of fresh water were 
fed to the drum at the instance of 
“swell.” This resulted in higher than 
expected water level rise. 

The boiler drum pressure drop was 
substantially less than expected, while 
the superheater steam outlet pressure 
dropped within 10 sec from an initi] 
1040 psig to approximately 800 psiz. 
The steam temperature drop was less 
than expected, falling only to 810 F. 
The theoretical calculations predicted 
560 F. 

The oil burning rate reached a high 
of 51,000 Ib. per hr approximately 2 





min after the initial load pick-up. 
The high oil burning rate resulted in 
a temporary steam temperature peak 
of 975 F., although the steam tem- 
perature at the turbine throttle did 
not exceed 960 F. Heat pick-up 
by pipe lines and valves between 
boiler and turbine helped to keep the 
steam temperature at the turbine 
throttle within tolerable limits. In 
spite of the tremendous load surge, 
steam purity did not materially suf- 
fer. The highest entrainment recorded 
was below 0.5 ppm, while boiler wa- 
ter concentration was approximately 
500 ppm. 

The successful conclusion of these 
tests proved that the boiler unit is 
ready to take on the emergency load 
whenever required. Quick load pick- 
up tests are scheduled for regular 
intervals during the normal opera- 
tion of the plant to detect possible 
faults in the system and to keep the 
operating personnel acquainted with 
the unusual performance conditions. 

Normal Boiler Performance 

The chart, Fig. 5, illustrates the 
result of normal boiler performance. 
Curves were plotted and are a com- 


Fig. 6. Construction 
view of boiler unit. 
Heavy structural 
steel framing re- 
quired by design 
for seismic shock 
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posite of operating data recorded 
during official boiler tests of Feb. 
8-11, 1944, and March 12, 1944. The 
results of the steam quality tests are 
interesting when compared with the 
steam quality results obtained during 
the quick load pick-up tests, Fig. 4. 
Sudden load variations appear to 
have little effect on solids entrain- 
ment in steam delivered to the super- 
heater. Boiler water samples taken 
simultaneously from drums and wa- 
ter wall headers showed complete 
uniformity of concentration. This was 
interpreted to indicate good circula- 
tion in the evaporating system. 

Efficient boiler performance not 
only from the standpoint of overall 
thermal boiler efficiency, but also 
from that of power consumption for 
fans, feed pumps and fuel prepara-. 
tion, is the first requirement for high 
station efficiency. Table shows the 
results of station efficiency test runs 
for nine load points. A heat input of 
approximately 11,000 Btu per kw-hr 
of net station output proves that the 
Harbor Steam Plant is one of the 
country’s most efficient power gen- 
erating stations. 












A New Armature 
PART V 


iets DIAGRAMS given in 
previous articles' reveal that 
the magnetic fields of multi-pole-pair 
windings take the form of full or 
partly full semi-circles (full for 
4-poles), whereas the winding dia- 
grams given herein reveal that the 
magnetic fields of one pole-pair or 
“unit” winding takes the form of a 
true polar curve. 

The construction of this armature 
winding diagram is based on the fact 
that if two or more intermediate or 
phase coils lie in the same electri- 
cally identical positions in the mag- 
netic field they and their vectors will 
coincide, the same phase-belt posi- 
tions will recur under every pole for 
a full-pitch winding and the mag- 
netic flux will divide into as many 
pole zones or magnetic circuits as 
there are poles in the winding. The 
amount of magnetic flux will of 
course depend upon the number of 
“turns of wire in the coils themselves, 
the coil-throw and the _ current 
carried. This diagram shows that 
when the coil-sides span a full pole 
pitch the magnetic field strength and 
area are at their maximum. 

The speed of the rotating field de- 
pends on the design of the machine 
and the desired or existing fre- 
quency. For no load conditions the 
synchronous speed in rpm of a “unit” 
machine is f (2 x 60) + p= f (2 x 60 
+ 2) = f60. Thus, for 60 cycles and 


‘Power Plant Engineering of April, June, 
July, August and November of 1943. 


Winding Diagram 


BY WILLIAM T. TAYLOR 


2-poles the synchronous speed is 60 x 
60 = 3600 rpm; for 4-pole it is 3600 ~ 
2 = 1800 rmp; and for 8-poles it is 
3400 + 4 = 900 rpm. 

The polar diagram (Fig. 1) and 
the straight-line diagram (Fig. 1a) 
reveal a 2-pole 3-phase 6-slot & coil 
full-pitch lap-winding layout. We see 
that this “unit” phase-winding has 
identical mechanical and electrical 
angular degree values and that the 
phase groups repeat themselves in 
each magnetic pole. Both diagrams 
visualize such information as the 
coil-pitch positions and angles, the 
the phase-belt boundary positions 
and angles, the phase-coil connection 
positions and angles, the phase-belt 
sequence, the phase-lead sequence, 
the equi-potential position and an- 
gles, the electrically identical posi- 
tions and angles, and the magnetic- 
pole boundary positions and angles. 
Figs. 1 and la therefore reveal the 
coil, phase, pole and phase-lead (line 
and neutral) relations. They also 
reveal the correct coil-side star or 
the delta 3-phase connection posi- 
tions, angles and relations. 

We are able to see why one of the 
three phase-windings (say phase B 
Fig. 1) must be reversed in order 
to secure the necessary 120° angular 
phase displacement of the three 
phases. 

Examination of Fig. 1 shows that 
a 6-phase winding is the equivalent 
of two 3-phase windings at 180°, i.e., 
by joining opposite phases such as 


coil sides 1 and 4 of phase A, 5 and 
2 of phase B, 3 and 6 of phase C, we 
get a symmetrical 3-phase winding 
with the same number of circuits as 
the 6-phase winding from which the 
3-phase winding is derived. This dia- 
gram shows that it is possible to ob- 
tain two circuits per phase from a 
2-pole machine, and get half the 
number of phases from the same 
winding by reversing and process 
such as connecting opposite phases 
in series. 

This form of winding diagram 
shows why mechanical rotation of a 
machine is reversed when two of the 
three phase-leads are _ reversed. 
Changing two of the phase leads 
changes the direction of current sup- 
plied and this causes a reversal in 
the mechanical direction of the rotor 
of an induction motor. And it shows 
why adjacent coils of a pole-phase 
group cannot be connected in paral- 
lel and why coil sides in the same 
electrically identical positions can be 
connected in parallel-visualizing at a 
glance all their positions and angles. 

Figures 1 and la reveal that each 
phase winding has 2-slots and coils; 
that the angle between any two slots 
is 60°, or 180° = (S + p) = 180° + 
(6 — 2) = 180° + 3 = 60°; that the 
number of slots and coils per pole per 
phase is 1, or, S+p—673x2= 
6+ 6 = 1; that the slot spacings per 
magnetic pole is 3, or S + p=6 + 2 
= 8; that with full-pitch coils the 
pole-zone-boundary angles are 180°, 





A little over’two years ago we pre- 
sented the first of a series of articles 
dealing with a new type of armature 
winding diagram developed by the au- 
thor, William T. Taylor. This diagram 
shows at a glance all the informaticn 
that an engineer or operator needs to 
know about an armature winding. 

The principles underlying the con- 
struction of this diagram were explained 
in the first article which appeared in 
the April 1943 issue. In the succeeding 
three articles Mr. Taylor covered the 
application of the diagram to various 
types of armature windings. 

Now, Mr. Taylor presents a final ar- 
ticle, one. which is of special importance 
because it refers to the fundamental 
dynamo-electric machine, that is, the 
“unit” or 2-pole machine, the machine 
that discloses the most fundamental in- 
formation because of the same me- 
chanical and electrical degree relations. 
It may also be called the basic armature 


winding because it inherently visualizes 
the real star and delta phase-lead elec- 
trical positions as well as the true 
phase-neutral-lead positions and their 
electrical angular degree relations. Fur- 
thermore, it illustrates the correct vec- 
tor angles and polarity of all the phase- 
leads from which the so-called ‘‘star’ 
representation is derived. 

On first thought it may seem that the 
2-pole machine has limited use, but 
such is not the case. It is universally 
used for direct-connected steam tur- 
bines, diesel engine sets, frequency 
changers, motor-generators and a large 
percentage of small horsepower capacity 
induction motors. It is the simplest 
winding to understand and is the type 
most used for teaching purposes. In the 
case of the lap winding we have maxi- 
mum simplicity because the phase- 
group connections are identical per pole 
pair, hence a 2-pole layout may be used 
to represent any number of pole pairs. 
Indeed there is no need to go beyond 


one pole pair for the purpose of illus- 
trating or explaining the coil, phase 
group, phase winding, and system con- 
nections. 

In the July’1944 issue of Electrical 
Engineering (Pages 254-263) Prof 
Robin Beach, describes a method based 
on the cross field theory for 2 and 4 
poles. Differing from other writers, he 
locates the active field around the pe- 
riphery where the slots and coils are 
Mr. Taylor's method, presented here, 
enlarges upon this same area in order 
to visualize the coil positions and their 
connections, the groups, the phases and 
the magnetic pole zones, and finally 
their correct angular degree relations. 

This 2-pole winding diagram solves at 
a glance one of the most difficult wind- 
ing problems, namely, what are the cor- 
rect delta or star connection positions? 

Actually, the diagram should be called 
an Armature Winding Diagram and 
Armature Winding Educator 
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or, 3 x 60° = 180°; that top coil- 
sides under the first pole are in 
slot 1(0°), slot 2(60°), slot 3(120°), 
and, top coil-sides under the second 
pole are in slot 4(180°), slot 5 
(240°), and slot 6(300°). Figure 1 
in particular reveals clearly a 2-layer 
winding with top (upper end) and 
bottom (lower end) full-pitch coil- 
sides distributed as in Table I. 
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< 4 It is seen that each phase covers 
ae Soe a third part of the first pole or one- 
: - half cycle, and a third part of the 
5 ee second pole in the other half cycle; 
- that a half cycle from slot 1(T) to 
a 16d slot 3(T) is of one polarity, and the 


other half cycle from slot 4(T) to 
slot 6(T) is of opposite polarity. 

We see that each phase covers 120° 
divided into two halves, one part cov- 
ering 60° of one pole in one direction, 
and the other half 60° of the other 
pole in the opposite direction, i.e., in 
the direction of arrow-heads in all 
cases. Each pole-phase group is con- 
nected in single series with the next 
pole-phase group per magnetic pole, 


TABLE I 





slot 1(T) phase A in the same potential position and angle as slot 4(B) phase A 
slot 2(T) phase B in the same potential position and angle as slot 5(B) phase B 
slot 3(T) phase C in the same potential position and angle as slot 6(B) phase C 
slot 4(T) phase A in the same potential position and angle as slot 1(B) phase A 
slot 5(T) phase B in the same potential position and angle as slot 2(B) phase B 
slot 6(T) phase C in the same potential position and angle as slot 3(B) phase C 
slot 1(T) phase A in the same potential position and angle as slot 4(B) phase A 












































TABLE II 
Pole- 

Slot Slot Phase Pole Connection phase Phase and Coil 
No. Angle No. gle Grouping Lead Polarity 
1 o° A 1 0° 1 A (line) positive 
2 60° B 1 60° 1 B’ (neutral) | positive 
3 120° Cc 1 120° 1 ine positive 
4 180° A 2 o° 1 A’ (neutral) | negative 
5 240° B 2 60° 1 B (line) negative 
6 300° Cc 2 120° 1 C’ (neutral) | negative 
1 360° A’ 1 180° 1 A (line) positive 
TABLE III 

¥ B B w 
Phase A 1(0°) 4(180°) ‘i 1(0°) 4(180°) A’ (neutral lead) 
Phase B 5(240°) 2(60°) 5(240°) 2(60°) B’ (neutral lead) 
Phase C 3(120°) 6(300°) 3(120°) 6(300°) C’ (neutral lead) 
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Polar and straight line diagrams respectively of a 2-pole, 
3-phase, 6-slot & coil full-pitch lap-winding layout 
Fig. 2. A 2-pole, 9-slot & coil, 142-slot & coil per pole per phase, lap- 
connected 3-phase winding 
Fig. 2a. A 2-pole, 3-phase, 9-coil, 12-slot, full pitch lap winding layout 


and, per pole pair in the case of 
multi pole-pair windings. We see 
that AA’ BB’ CC’ are equi-potential 
positions in the field, and that they 
are situated on the same circle in 
Fig. 1 and on the same vertical line in 
Fig. la. Tabulating the information 
shown in Figs. 1 and la we have, in 
Table II. 

Obviously the most logical step for 
pole-phase sequence is A B C, shown 
clockwise in Fig. 1 commencing at 
slot 1(0°). The resulting phase-lead 
sequence is A C B for clockwise di- 
rection and A B C for counter-clock- 
wise direction of movement. As 
markings of this kind may get lost 
or be changed they are less impor- 
tant than knowing and actually see- 
ing the real electrical angular degree 
values and their positions and rela- 
tions, visualized in Figs. 1 and la. 

The fully developed winding ex- 
tracted from Figs. 1 and/or la is 
tabulated in Table III. 

For a 3-phase star-connected wind- 
ing phase-leads A’B’C’ would be 
joined together. 

As six free ends come out of a 3- 
phase winding the question may arise 
as to how the six ends are connected 
to make a correct delta or star wind- 
ing; in fact, if there is no terminal- 
board and no markings on the six 
phase-leads this is the question that 
would arise. Figs. 1 and la show that 
this form of diagram is inherently 
adaptable to the solution of this not 
uncommon problem; that it to say 

(a)..For a star connection, first 
trace the phase-leads back to their 
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pitch vertical lines so that they in- 
tersect the slot lines at the pole-zone 
boundaries. Thus we get a basic or 
skeleton winding diagram. 

When a whole, or integer, number 
of slots and/or coils per pole and 
phase cannot be used, it is usually 
possible to obtain a balanced wind- 
ing—so far as phase voltage are con- 
cerned—with a fractional number of 
slots and/or coils per pole and 
phase. But in order that the phase 
voltages be balanced, each phase 
winding must contain an equal num- 
ber of active coils even though the 
number vary with the different poles 
(see Fig. 2). 

Due to the fact that an integral 
slot full-pitch phase-winding com- 
prises a complete or whole magnetic 
field and area it can be regarded as 
the basic or skeleton layout. In a 
fractional slot winding the slot angle 
positions are such as to change the 
coil, phase and pole pitch, also the 
phase groups repeat themselves in 
every pole pair (not in every pole 
such as occurs in the integral slot 
winding), and the resulting winding 
is both fractional slot and fractional 
pitch (see Fig. 2). 

Figure 2 shows a 2-pole 9-slot and 
coil 114-slot and coil per pole per 


Fig. 3. A 48-slot core with one whole magnetic field drawn in for 4, 6, 8, and 12 : 
phase, lap-connected 3-phase wind- 


poles, respectively 
slot positions then connect .any two TABLE IV 
alternate phase leads to form the Pian nil cinitealiieada 
neutral; thus, starting with phase A, Coil Total ; ; ; 
join together B’A’C’—check with Fig. caine \tqeene bea: 1 eT Ot I ee 
1 and Fig. 4. Factor per hole slots and Angular displacement of phase leads 
(k) per phase 
(b)..For a delta connection, first (g) o° | 6o° | 120° | 180° | 240° | 300° 
trace the phase-leads back to their Phase lead slot numbers 
slot positions then connect any two 3 4 5 
adjacent phase leads to form a phase 5 7 9 
line-terminal; thus, starting with . 2 
phase lead A, join together AB’ for 
phase A terminal, CA’ for phase C 
terminal and BC’ for phase B term- eismmantd 
inal—check with Fig. 1 and Fig. 4. Angle Pole-phase |’ Phase and | Coil | Coil-side phase 
For a lap winding the phase-lead N of Slot No. it grouping lead polarity overl ap 
positions ordinarily occur in the first 2 A (line) positive 
and last magnetic poles, and the Oca — 2(T) - 5(B) 
phase-coil positions remain unchanged dine) - Donihive 
no matter how many slots and coils é positive | _ 5(T) - 8(B) 
(neutral) | negative 
there are per pole and phase. For B (line) negative 
a 2-pole 3-phase 2-layer lap winding > negative | 8 (T) - 2(B) 
; (neutral) | negative 
the slot phase-coil numbers change A (line) positive 
in accordance with 1 + g; thus, for 
3-slots and coils per pole per phase TABLE VI 
(See Table IV) the grouping is 1, 
143=4;4+3=7,7+3= 10, 10 (T) (B) (T) (B) (B) (T) 
+3 = 13 and 13+ 3=16. Phase-lead 100%) 5(160°) | 2(40%) 62009) | 100) 6(200°) 
slot numbers for different pole-phase 7(240°) | 2(40°) 3(80°) 7(240°) | 3(80° 
groupings are shown in Table IV. 4(120°) _|_8(280") 9997") _|_ 4130") _|_ 9430" 
A simple way to draw these 
straight-line diagrams is to first ss ea 
make a vertical line of evenly spaced 
dots to represent the slot positions, 
then make a horizontal line of evenly 
spaced dots to represent the phase- 
pitch positions which equal the num- 
ber of slots per pole per phase. Draw 
the two outer vertical lines then the 
oblique pole-zone-boundary lines 180° 
for full pitch conditions). Now draw 
horizontal slot-lines between the two 
outstide vertical lines also the phase- 
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ing. This layout reveals that each 
phase has 3-slots and coils; 5-slots 
and coils in the 1st. pole and 4-slots 
and coils in the 2nd. pole; the angle 
between any two adjacent slots of 40°, 
or, 180° + (S + p) = 180° (9 + 2) = 
180° -- 4% = 40°; the number of slots 
and coils per pole and phase is 1%, 
or,S + gp —9-+-3x2=—9+6=1%; 
the number of slot spacings per mag- 
netic pole is 4%, or 91% = 4%, but 
the only practical pole-zone boundary 
angles are 160° for short pitch or 
200° for long pitch, hence the wind- 
ing is fractional slot (1%) and 
fractional pitch (see Fig. 2 for short 
pitch of 160°). It is seen that slots 
1(0°) to 5(160°) lie under the ist. 
magnetic pole while slots 6(200°) to 
9(320°) lie under the 2nd. magnetic 
pole, and it is evident that the wind- 
ing creeps in the magnetic field, i.e., 
the phase-pitch of slot 6 in phase A 
lies between slots 1 and 2, and the 
phase-boundary position of slot 7 lies 
between slot 2 in phase A zone and 
slot 3 inside phase B zone. Angles 
for the vectors of phase A are 0°, 
40° and 200° — 180° = 20°, or three 
vectors 20° apart; angles for the vec- 
tors of phase B are 240° — 180° = 60°, 
280° — 180° = 100° and 80°, or three 
vectors 20° apart; and angles for the 
vectors of phase C are 120°, 160° and 
320° — 180° = 140°, or three vectors 
20° apart. The general layout of 
Fig. 2 visualizes all the data tabu- 
lated in Table V 

The fully developed winding table, 
extracted from Fig. 2, is shown as 
Table VI. . 

Figure 2a reveals a 2-pole 3-phase 
9-coil 12-slot full-pitch lap winding 
layolt. Like Fig. 2 it is an unequally 
grouped coil winding with 114 coils 
per pole per phase, except that this 
winding is integral slot with full 
pitch coils whereas Fig. 2 winding is 
fractional slot and fractional pitch. 
Figure 2a visualizes all the informa- 
tion—shown in Table VII 

The fully developed winding table, 
extracted from Fig. 2a, is shown as 
Table VIII . 


Of all the armature 
winding diagrams so far 
produced, this straight- 
line diagram is the sim- 
plest, most easily made, 
visuaizes the maximum 
amount of information, 
and is an inherent wind- 
ing-connection checker. 


Figure 3 reveals a 48- 
slot core with one whole 
magnetic field drawn in 
for 4, 6, 8 and 12 poles, 
respectively. It shows 
that the pole-zone boun- 
curves differ from the 
2-pole diagram. By 
doubling the pole arc it 
is seen that the number 
of poles are halved, 
i.e., by changing from 

8 to 4 poles (see Fig. 3) the pole 
arc becomes 12+6=—20, thus we have 
doubled the arc-gap section per pole, 
the number of slots, and the total 
slot cross section per pole. The re- 
quired radial depth of iron behind 
the slots is also doubled; i.e., as- 
suming a 4-pole to be 4 + 4 = 1.0, 
then the radial depth of iron for a 
change to 6-poles is 6 — 4 = .666; that 
for 8-poles is 8 + 4 = 50; and for 12- 
poles it is 12 + 4— .383. The common 
design is a fixed contour and area 
of iron also a fixed radial length of 
air-gap due to the fact that economy 
demands as wide a use of available 
laminations as possible. 


TABLE 


Questions 


(1). .Knowing that a phase winding (phase 
B) is reversed in order to develop a 3-phase 
winding such as Fig. 1, which consists of 
6 coils each, 60 electrical and 60 mechanical 
degrees apart, lay out the phase sequence 
and the phase-lead sequence—using Figs. 
? = Th f pole-ph 

ns. e@ sequence of pole-phase groups 
is shown in Table IX. 

(2)..Whate visual means are there for 
proving the directions of currents in (a).. 
a delta connected winding; (b)..In a star 
connected winding? 

Ans. (a)..Figure 1a shows that the direc- 
tion of current in phase A-lead is from 
A to A’ and the direction of current in 
phase B is from B’ to B, therefore the di- 
rections of the two currents in phase A 
lead are away from A and from B’ (op- 
posed); the direction of current in phase 
C is from C to C’ and the direction of 
current in phase A is from A to A’ as pre- 
viously stated, therefore the directions of 
the two currents in phase-lead C are away 
from C and away from A (not opposed); 
the direction of current in phase B is, 
as previously stated, from B’ to B and 
the direction of current in phase C is from 
C to C’, therefore the directions of the 
two currents in phase-lead B are towards 

from C’ and towards B from B’ (not 
opposed). See Fig. 4. 

(b)..The directions of currents (direction 
of arrow heads) are A to A’ for phase A, 
B’ to B for phase B, and C to C’ for 
phase C. Note: Phase B is opposed to 
phases A and C in both cases. 

(3)..The six outgoing stator leads of a 
2-pole 3-phase delta-connected induction 
motor has accidentally been pulled apart 
from the machine terminal-board and none 
of the phase leads can be identified. What 
should be done to make a correct delta 
connection? 

Ans. First trace three of the six leads 
back to their slot positions then: (a)..As- 
sume any one position to be 0° and, for 
greatest simplicity, assume here that the 
other two positions are 120° and 240°, then 
the delta connection is 0°-60° for phase A, 
120°-180° for phase C, and 240° ° for 
phase B, i. e., the phase-lead sequence is 
A-B’-C-A’-B-C’, and adjacent leads per 

(Continued on page 124) 


VIII 





(T) (T) 


(B) (B) (T) 





1(0°) 2(30°) 
7(240°) 8(270°) 
4(120°) 5(150°) 














6(210°) 2(30°) 6(210°) 
3(90°) 8(270°) 3(90°) 
9(330°) 5(150°) 9(330°) 














TABLE IX 





1 


1 2 2 





Phase belt 60°-120° 


120°-180° 


180°-240° 240°-300° 300°-360° 





Phase A B 


Cc A B Cc 





Belt No. 1 2 


3 4 5 6 





And the phase-lead sequence is 





Pole No. 1 ° 2 


1 1 2 





Angle 240°-300° 


120°-180° 


60°-120° 300°-360° 





Polarity minus 


plus 


plus minus 





Belt No. 5 


3 2 6 




















Slot-star angle 60°-120° 


60°-120° 120°-180° 

















+7 








v 
180° 


(A) 


°° 
A, 
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Combustion Calculations Made Easy 


Theoretical combustion calculations based on the law of conser- 
vation of matter—The mol defined—Chemical reactions that take 
place during combustion—Explanation of combustion calcula- 
tion tables—Combustion calculations dealing with actual fuels— 
Orsat analysis gives necessary chemical data for calculations 


By E. N. KEMLER Professor of Mechanical Engineering, Purdue University, Lafayette, Indiana 


 peohears as the making of calcula- 
tions involved in combustion prob- 
lems is in principle, in practice it be- 
comes involved. The principle used in 
the making of combustion calculations 
is ‘The Law of Conservation of Mat- 
ter” which will be discussed later. In 
actual combustion problems, where 
the chemical composition of the fuel 
and the products of combustion are 
known, the solution of problems can 
be obtained by application of this 
principle alone. In theoretical com- 
bution problems, chemical equations 
must be written or the final products 
of combustion must be known. The 
following discussion points out how 
combustion calculations can be made 
using only the law of conservation of 
matter and the simple relation for 
making volume-weight conversions— 

Weight of substance equals mols 
of substance times molecular weight. 

The fundamental principle involved 
in the making of volume-weight con- 
versions is Avagadro’s law. This law 
states that ‘“‘All gases at a given tem- 
perature and pressure have the same 
number of molecules in the same vol- 
ume.” Since the weight of a molecule 
is proportional to its molecular weight, 
the weight of the equal volumes of 
gases will be proportional to their 
molecular weights. For convenience 
it is desirable to select as a measure 
for gases a quantity called the “mol.” 
The mol is defined as the quantity of 
a gas equal in weight to the molecular 
weight of the gas. 

A mol of any gas at any given pres- 
sure and temperature will then oc- 
cupy the same volume as a mol of 
any other gas. A mol as defined is, 
at any given pressure and tempera- 
ture conditions, a volume measure. 
At standard atmospheric conditions 
of 14.7 psi and 70 F the volume of a 


a3 1 2. rr 


mol of any gas will be approximately 
358 cu ft. 

The first part of this article will be 
concerned only with theoretical com- 
bustion problems. The reason for con- 
sidering theoretical combustion first 
is that it is simpler, and second that 
problems often arise where the theo- 
retical amount of air required for 
combustion may be desired. The dis- 
cussion to follow in the latter part 
of the article will show how the re- 
sults of actual combustion analysis 
can be used to find the per cent of 
excess air. 

Law of Conservation 

The law of conservation of matter 
as it applies to the combustion prob- 
lem can be interpreted to state that 
the weights of fuel plus the weight 
of air supplied must equal the weight 
of products of combustion. The prod- 
ucts of combustion may include ash 
as well as stack gases. Since chem- 
ical elements cannot be changed in 
form, the law of conservation of mat- 
ter also says that the amount of any 
chemical element in the fuel plus the 
amount of that element in the air 
supplied must equal the amount of 
that element in the products. Since 
only oxygen and nitrogen are intro- 
duced in the air it means that the 
carbon in the fuel must equal the 
carbon in the products, etc. The oxy- 
gen to be supplied by the air must by 
the same reasoning be the difference 
of that in the products of combustion 
and that’ supplied in the fuel. 

Theoretical combustion calculations 
generally mean those calculations to 
determine the amount of oxygen or 
air which will just be sufficient to 
combine with the fuel and have no 
free oxygen in the products. The com- 
position of air is 20.9 per cent oxy-. 
gen by volume and 23.15 per cent by 


calculation for 100 





Table IA. First step in th ] 
lb of carbon 


FUEL 


ACTUAL SUB. 


weight. Another way of stating this 
is that 4.32 lb of air must be supplied 
to give 1 ib of oxygen and 4.78 cu ft 
of air must be supplied to give 1 cu 
ft of oxygen. Therefore 3.32 lb of 
nitrogen are associated with each 
pound of oxygen in the air and 3.78 
cu ft of nitrogen with each cubic foot 
of oxygen in the air. 

Chemical Reactions and Calculations 

The most common chemical com- 
pounds and elements which are en- 
countered in combustion calculations 
are iC, Hz, Co, CH,, S, C:H;. While 
the chemical reactions which occur 
are not used in the calculations, a 
knowledge of the products that result 
are necessary. For complete combus- 
tion the following reactions result. 

C+ OO. = CO, 

CO+ % O: = CO. 

H, + % O: — H:0 

CH, + 2 O. = CO. + 2 H.0O 

C.H, + 3% O. = 2C O. + 3H:0 

$+ 0. = SO, 

It will be noticed that wherever 
carbon and hydrogen are present, the 
final results with complete combus- 
tion are CO, and H.O. 

With this background we can now 
proceed with the calculations. In these 
calculations it is convenient to have 
a score card on which we can keep 
track of all of the chemical elements 
involved, since the law of conserva- 
tion of matter says that they cannot 
be created or destroyed and further 
that the total of any one element in 
the fuel plus the amount of that ele- 
ment in the air must equal the amount 
of it in the products, or 

Fuel + Air = Products. 

Table IA shows such a score card. 
All of the calculations and all of the 
thinking on.a combustion calculation 
can be included in this table. The 
following discussion gives a detailed 


Table IB. Second step in theoretical combustion calculation for 


100 lb of carbon 





PRODUCTS sus- | MoL | 


FUEL AiR me | PROOUCTS 





STANCE wT. | % 


+ 
MOLS wT. MOLS 





8.33 | 100 C le 


6.33 8.33 





O02 32 


267 8.33 





No 26 
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Table III. Complete calculation for a gaseous fuel. 





























as FUEL AIR PRODUCTS 
ge] stance | "=a wors | wr. | * [wows] wr. |” [wows] wrs 
r2 
i it: 12 100 {1200 t) 100 | 1200 
w 
d Ho 2 : 200 | 400 0 200 | 400 
3 92 32 200 | 6400 200 | 6400 
Z| Ne 28 756 |21,170 756 21,170 
” TOTAL 1600 | + 27,570] = 29,170 



























































: 
& 02 32 200 |6400 
al] Ne 28 756 [21,170 756 | 21,170 
a 
100 | 4400 
3 C02 44 
& ] 20 is 200 | 3600 
TOTAL 1600 | + 27,570 | = 29,170 S02 





Table IV. Composition of a specific gas- 
eous fuel 


Fuel Composition by Volume 


CO 26.8% 
CH; 1.6% 
Hz 5.2% 
Co. 8.2% 
O. 0.2% 
N: 58 % 


Composition of Dry Products of 
Combustion 


CO: 19.4% 
O, 2.5% 
N: 78.1% 


explanation of the why and wherefore 
of each calculation in the various 
stages. As the basis for calculations, 
it is convenient to take 100 lb of fuel 
if the analysis is given as per cent by 
weight and 100 mols of fuel if the 
analysis is per cent by volume. 

Table IA shows the general form 
of the table together with the first 
step in a theoretical combustion cal- 
culation for 100 lb of carbon. The 
upper part of the table is a score card 
and contains information on the chem- 
ical elements involved. It can also be 
used to check the other calculations. 
The lower part of the table contains 
information on the actual chemical 
substances involved. The method can 
best be explained by following through 
a detailed analysis. The basis for cal- 
culation in this example is 100 lb of 
carbon, since the fuel is 100 per cent 
carbon by weight. 

The first step is to determine the 
mols of carbon present. (This as- 
sumes C as a gas for purposes of cal- 
culation only.) The mol of carbon 
will be the weight of carbon divided 
by molecular weight. In the score 
card at the top is listed 8.33 mols and 
100 lb of carbon. Since no carbon is 
present in the air there must then be 
8.33 mols of carbon in the products 
of combustion. From the above chem- 
ical formulas it can be seen that the 
carbon will combine with oxygen to 
form CO..* 

Since this is theoretical combustion 
all the carbon is assumed to combine 
with oxygen and no free oxygen will 
be left over. Hence under actual sub- 











stances the amount of C will be O 
and the amount of O. will be O. Since 
every molecule of CO: contains a 
molecule of C, every mol of C will 
result in one mol of CO, hence the 
mols of CO. will be the same as the 
mols of carbon or 8.33. The weight of 
CO. will equal the mols of CO. x 
molecular wt = 8.33 x 44 = 367 lb. 

The second part of the calculation 
is shown in Table IB. The only place 
oxygen occurs in the products is in 
the CO:. Since one mol of CO, re- 
quires one mol of O., the number of 


. mols of O, required will be 8.33. The 


wt of O. will be 8.33 x 267. Since 
there was no oxygen in the fuel this 
amount of oxygen must have been 
supplied in the air. Since each mol 
of oxygen is accompanied by 3.78 
mols of nitrogen, the mols of nitro- 
gen will be 8.33 x 3.78. The weight 
of nitrogen can be found by multiply- 
ing the mols of nitrogen by its mo- 
lecular weight. The weight of nitro- 
gen can also be found by multiplying 
the weight of oxygen by 3.32. The 
detailed calculations under air do not 
have to be made since the weight of 
air per pound of oxygen is 4.32 and 
the weight of air would be 4.32 x 267 
= 1153. This type of table gives all 
the information that might be desired. 
It will be noted that the weight of 
chemical elements plus weight of air 
equals weight of products. The same 
also holds true for actual substances. 
The table then gives an easy check on 
the results. This table shows that 
11.53 lb of air are required for com- 
bustion of 1 pound of carbon. 

Table II lists in tabular form the 
complete calculations for a gaseous 
fuel. In this case 100 mols of fuel 
have been taken as the basis for the 
calculation. The steps are the same 
as before. (1) Divide the fuel into 
chemical elements and list in the up- 
per part of the table. (2) Since none 
of the chemical elements in the fuel 
appear in the air they must all be 
present in the products. (3) Since car- 
bon appears only in CO, the mols of 
CO, must be equal to the mols of C. 
Likewise since hydrogen appears only 
in H.O, the mols of H.O must be 
equal to the mols of H:. (4) The mols 
of O. combined with the fuel can be 





Table III. Calculation of theoretical air required for 


combusiion of a coal 






47 
$2.9 





os 3.2 










found to be 200 since each mol of CO. 
has 1 mol of O. (making total of 100 
for CO.) and each mol of H.0 has % 
mol of O. (making total of 100 for 
HO). (5) Since all the O: is supplied 
in the air the weight of air will be 
equal to 4.32 x 6400 = 27,570 or can 
be found as shown in table and as 
outlined in previous example. 

Table III lists the detailed calcula- 
tions necessary for the calculation of 
the thearetical air necessary for a 
coal. It will be noted that when the 
chemical analysis is given in terms of 
the chemical elements themselves that 
the upper part of the table for the 
fuel and air is identical and need not 
be repeated. The method to be fol- 
lowed is identical with the previous 
example. The carbon, hydrogen and 
sulfur are followed across. The ash 
will be present in both fuel and prod- 
ucts. The CO, will be determined by 
the mols of C, the H:O by the mols 
of H. and the mols of SO: by the mols 
of S. The mols of oxygen will be the 
mols of O: in CO, (5.47) plus mols 
of O. in H.O (% x 2.94 = 1.47) plus 
mols of O: in SO, (0.05). The mols of 
O: to be supplied by the air will be 
the mols of O; in the products less 
that in the fuel = 6.99 — 0.58 = 6.41. 
The pounds of air supplied can be 
determined as shown or will be 204 x 
4.32 = 881. The pounds of air the- 
oretically required per pound of fuel 
will be 881 ~ 100 = 8.81. 

Actual Combustion Calculations 

Actual combustion calculations dif- 
fer from theoretical calculations only 
in that the chemical composition of 
the products must be determined by 
analysis of a sample of the products. 
The analysis is usually made by 
means of an orsat apparatus which 
gives the percentage by volume of the 
dry products which include CO, O:, 
N: and CO. The data shown in Table 
IV lists the per cent by volume for 
a gaseous fuel. The table also lists 
the orsat analysis of the dry prod- 
ucts. In addition to these dry prod- 
ucts there will be some water vapor 
(H.O) present. As in the previous 
examples the complete analysis can 
be made by inserting the values in a 
table. Table V shows a complete cal- 
culation of an actual combustion prob- 
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Table VII. Complete combustion calculation for a coal fuel based 


Table V. Complete calculation of an actual gas combustion 
on 100 mols of dry products 


problem 


AIR 
= | PRODUCTS OF COMB WEIGHT % / WT. wt 


SUB - 
STANCE | WT % 


MoLs| wT 
c jie 
Ho | 2 
O2 |32 23.75 | 760 


Np | 28 89.58 


3268 | = 


23.75 | 760 


89.58] 2508 
3268 | = 


Table VI. Composition of a specific coal 
fuel 


Composition of Coal by Weight 
& 76.78% 
Ss 1.18% 
H: 5.60% 
O. 7.02% 
N: 1.11% 
As 8.31% 


Composition of Dry Products 
0.10% 
14.30% 
4. 5% 
81. 1% 


lem. As indicated previously the table 
does not always have to be completed. 
Where such calculations are fre- 
quently made, a mimeographed form 
can be used to eliminate the routine 
work of inserting chemical com- 
pounds, elements, the molecular 
weight and headings. 

The calculation given in Table V is 
carried out on the basis of 100 mols 
of fuel since the analysis is given as 
per cent by volume. The chemical 
elements in the fuel are found as be- 
fore. The carbon is made up of that 
in the CO (26.8 mols) plus that in the 
CH, (1.6 mols) plus that in the CO, 
(8.2 mols) making a total of 36.6 
mols. The hydrogen is that in the 
CH, (2 x 1.6 mols) plus the free hy- 
drogen (5.2 mols) giving 8.4 mols 
total. The mols of O, will be that in 
the CO (26.8 x % = 13.4 mols) plus 
that in the H:O (% x 5.2 = 2.6) plus 
the free O, (0.2 mols) making a total 
of 21.8 mols. The nitrogen is 58 mols. 
The mols of carbon and hydrogen in 
the products must be the same as in 
the fuel since none has been added. 
The carbon all goes to CO. making 
36.6 mols of CO:. Since the hydrogen 
all goes to H.O there will be 8.4 mols 
of H.O. 

In an actual combustion problem 
where two independent analyses are 
given it is necessary to tie the two 
together in some manner. The carbon 


MOLS| WT 
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36.6 | 439 2 
8.4 17 32 
1457 26 
41,32 32 
6045 
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He 
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19.4 |36.6 
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co 
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2.5 4.75 


78.) 
6045 


usually forms the basis for such tie in. 
In this example we know that for 100 
mols of fuel there will be 36.6 mols 
of CO: if all the carbon is to be ac- 
counted for. Since the orsat analysis 
shows 19.4 per cent CO: we can now 
interpret the product analysis in terms 
of the other quantities. The 19.4 per 
cent of CO: must equal 36.6 mols. 
1 per cent = (36.6 + 19.4) mols. The 
mols of any other gas can then be 
found directly by multiplying the per 
cent orsat by (36.6 + 19.4). The total 
oxygen in the products will be that 
in the CO, (36.8 mols) plus that in 
the H:O (% x 8.4 = 4.2 mols) plus 
the free oxygen (4.75 mols) giving a 
total of 45.55. The O. added brought 
in by the air was that in the products 
less that in the fuel or 45.55 — 21.8 
= 23.75 mols. The weight of air sup- 
plied can be found as shown or will 
be 23.75 x 32 x 4.32 = 3268. The per 
cent excess air will be the ratio of the 


. 


1.66 | 693 4.50 


61.10 


extra O. divided by the theoretical 

air which will be 

4.75 4.75 

23.75 — 4.75 19 
= 25 per cent 

Pounds of air per pound of fuel 

3268 
=9777 = 1.18 

The equivalent molecular weight of 
the products of combustion = 6045 
+ 197.33 = 30.6. The equivalent gas 
constant, R, of the mixture will be 
1545 + 30.6 = 50.5. 

Table VI lists a coal composition 
and the corresponding analysis of dry 
products. Table VII gives the com- 
plete combustion calculation for this 
condition. In a case such as this the 
calculation can be made on the basis 
of 100 lb of fuel if desired. However, 
the basis used in Table VII is 100 
mols of dry products. The reason for 
this being that when this basis is used 

(Continued on page 124) 


Excess air = 





Table VIII. Complete combustion calculation for a coal fuel based 
on 100 lb of fuel 
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Lou Newman's Turbine 
Articles Save the Day 


A prominent electric utility company 
engineer in commenting on the material 
in recent issues of Power Plant Engineer- 
ing, tells us how one of Lou Newman's 
articles on Extraction Turbines helped 
him to hold some of the company’s busi- 
ness which they were in danger of losing. 


“The Sales Department,” he related, 
“came to me with a call for help several 
weeks ago when one of the big down- 
town office buildings which we serve 
were considering the installation of an 
extraction steam turbine which, of course, 
would have resulted in cutting out our 
service for steam and electricity. Accord- 
ing to their figures the proposition looked 
very favorable. Using the method de- 
scribed in one of Mr. Newman’s articles 
for figuring the expected performance of 
extraction turbines, I was able to uncover 
an error in our customer’s calculations 
and, as a result, the sales department was 
able to convince them that the proposed 
move was not to their advantage. I think 
we will hold their business.” 


Ww 





CONTENTS 
Soldering, Brazing and Low Temperature Welding....... 98 
By Rene D. Wasserman 
TE so se gos-50% 644 see BAL. ce tales 


By Thomas Trail 
Determining Overall Diameter of Galvanized Steel Strands. 101 
By F. C. DeWeese 
What the Power Engineer Should Know About the Slide 
Rule . F —~— 
By Denard Lee Gusler. 
Complete Directions for — Boiler Water and wbienil 
ating Softener ....... iss ...104 
By Urban C. Fleming, Jr. 


NES. 5 5 ohn chee eigen ee 105 
By Basil Miller 

The Boiler Fireman’s Handbook.......................106 
By J. R. Darnell 

Boiler Water Analysis Detects Leak in a Hot Water 

Heater ....... os ie ne 

By John F. Slavineky 

Circuit Breakers and Switches........................108 


eS ee ee 109 
Over-Temperature Alarm 


Questions and Answers....... ..110 

How Make High- Pressure Steam Out of Low-Pressure 
Steam? 

What Types of Boilers and Stokers Should They 
Choose? 

What Sucks the W/ater Out of the Bucket? 

How Aerate Water to Remove CO,?. 

What Is P-T Relation at Freezing Point of Water? 

How Stop Trouble from Sand in Wood Fuel? 

Help Wanted on Lubrication and Inspection Schedules 

How Divide Load Between Two Synchronous Con- 
verters? 


Heat Balance for Oil or Coal........................ 120 








A Section of Power Plant Engineering Devoted to . 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 
53 West Jackson Blvd., Chicago 4, Ill. 





June, 1945-- POWER PLANT ENGINEERING — Chicago, III. 














Soldering, Brazing and 
Low Temperature Welding 


By RENE D. WASSERMAN 


Eutectic Welding Alloys Company 


AT THE PRESENT TIME there are 
available three processes for join- 
ing metals. Two of these, soldering 
and brazing, have been in existence 
for many years, centuries in fact, but 
the third, Low Temperature Weld- 
ing, is only a few years old. In this 
discussion we will consider the first 
two rather briefly and then proceed 
to a more detailed consideration of 
“Low Temperature” Welding. 

Available in every hardware store 
or “Five and Ten Cent Store” are 
the soft solders. These are the alloys 
applied below 750F which simply 
adhere to the surface of the parent 
metal. They must be used on ferrous 
and non-ferrous metals. 

Soft solders are predominantly com- 
binations of lead and tin in varying 
proportions, although for certain ap- 
plications small additions of anti- 


Fig. 1. Cracked motorblock salvaged with 
Low Temperature Welding (EutecRod 15) 


mony, cadmium or silver may be 
added to obtain particular proper- 
ties. 

When preparing to solder, the 
parts to be joined must be thoroughly 
cleaned and degreased and then 
fluxed. The fluxes for soft solders 
are of two general types. There are 
mild fluxes, such as rosin and stear- 
ine, which are applied before heating 
to prevent the formation of oxide on 
the base metals. Then there are 
scavenger fluxes, such as zinc chlo- 
ride, zinc ammonium chloride, and 
orthophosphoric acid, which will 
actually clean oxidized or tarnished 
metal surfaces. These fluxes, how- 
ever, should be completely removed 
from the work after soldering as 
they are quite corrosive, and may 
damage the finished assembly. 

The heat for soft soldering may be 
applied by a soldering “iron,” which 
is actually copper, by dipping the 
parts to be joined in molten solder, 
or by sweating, which is usually ac- 
complished by means of a blow torch, 


acetylene and air torch, or oxy-. 


acetylene torch. 

Soft solders are always used for 
sealing lap joints which are gener- 
ally not intended to develop particu- 
larly great strength. 


Whcet Is Brazing? 

Now, brazing has been defined as 
the joining without fusion, of various 
metals‘in similar or dissimilar com- 
binations by means of a non-ferrous 
alloy filler material. In other words, 
“Brazing” is similar to soft solder- 
ing, except that the temperature 
range for brazing starts at approxi- 
mately 1200F and goes up to ap- 
proximately 2000F. The bonding 
action of a brazed joint is again 
essentially a sweating operation in 
which the molten brazing alloy flows 
between lapped or butted surfaces 
which have been heated slightly 
above the melting point of the braz- 
ing alloy. When brazing, almost all 
joints are lap joints, as the brazing 
alloys are not designed to have much 
strength in themselves. In fact, the 
clearances between the parts must 
be held within fairly narrow limits, 
if the maximum strength of the joint 
is to be obtanied. It has been shown 
that the maximum strength of brazed 
joints is generally obtained with a 
clearance of approximately 0.0015 in. 
with the strength rapidly falling off 
to a fraction of this maximum value 
when the clearance exceeds 0.020 in. 

Preparations for brazing are quite 
similar to those for soldering, in that 
the parts must be cleaned and de- 
greased, then fluxed and assembled. 
The temperature at which brazing is 
done is so high that the use of “irons” 
to apply heat is no longer practical, 
so the heat is generally applied by 


some type of torch, in an oven or by 
high frequency induction units. 

There are in general two types of 
brazing. The most commonly used is 
the high melting brass type brazing 
alloys and the second type is the low 
melting silver solders or silver braz- 
ing alloys. The brass type alloys 
have melting points between 1600 to 
1800 F and are generally made of 
copper and zinc. Another type of 
brazing which requires still higher 
temperatures is copper brazing which 
is done in controlled atmosphere 
furnaces. 

“Bronze-Welding” is a variation of 
the use of brazing alloys in bevelled 
butt joints or as the filler materials 
for fillet welds. The strength of 
such joints is determined by the bond 
of the brazing alloy to the base 
metal and the strength of the braz- 


ing alloy itself. 


\ 














a ‘ood 


Fig. 2. Brass nipple Low Temperature 
welded to tubing (EutecRod 1800) 


Silver soldering is performed very 
similarly to brazing with brass alloys 
except that the temperatures re- 
quired are generally lower, ranging 
from 1200 to 1600 F. In general, sil- 
ver solders are alloys composed of 
various proportions of silver, copper 
and zinc. They are applied as de- 
scribed before and will generally de- 
velop the strength of the base metals 
being joined, if the proper clearances 
and amount of over-lap are used. 
Silver solder should not be used for 
square butted joints. 


“Low Temperature” Welding—A New 
Process 


I feel particularly qualified to 
speak on this new process as I spent 
the last twelve years on the research 
work which resulted in its discovery. 
I introduced “Low Temperature” 


Weld Metal 
(EutecRod 190) 


Eutectic 
Alloy Zone 


Parent Metal 
2S Aluminum 


Fig. 3. Photomicrograph showing the nature of the Low Temperature Welding process 
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Fig. 4 (Above). 


welding to the American industrial 
market just before Pearl Harbor. 
“Low Temperature” welding inten- 
tionally makes full use of the phe- 
nomenon of surface-alloying which 
in the past had been practically 
ignored. That is, for “Low Tempera- 
ture” Welding, alloys have been de- 
veloped for each application on all 
commonly used metals. 

Studies were made to determine 
the affinity of various metals for 
each other. Then filler rods were 
created, which, besides containing 
components of the metal or alloy 
they were designed to weld, con- 
tained those metals which had a par- 
ticularly strong affinity for the metals 
in the parts being joined. In short, a 
eutectic alloy film is formed on the 
surface of the base metal where the 
welded metal is applied (U. S. Patent 
Pending). This means that a bond 
between the weld metal and the 
base-metal can be obtained without 
melting the base metal. In many 
cases the base metal may be 400 to 
1000 F below its melting point. 

This new type of welding rod can 
be classified in two groups—one: the 
thin flowing group which first flows 
through capillary action and then 
alloys itself with the surface of the 
parent metal. This type is used 
mostly for joining sheet, tubings and 
shapes. The second group is the bead 
forming type which is applied simi- 
larly to fusion welding and is used 
generally for welding of castings, 
metals of poor conductivity and for 
parts which cannot be heated broadly. 

The first type is used for butt and 
lap joints without a chamfer. A ten- 
sile strength as high as 140,000 to 
160,000 psi can be obtained with a 
clearance of 0.002 in. It is important 
to remember, however, that with a 
larger clearance of 0.030 in. the ten- 
sile strength is still as high as 80,000 
to 90,000 psi. The bead forming type 
gives very satisfactory tensile 
strength values on steel as high as 
75,000 psi in a 90 deg “V”. 

“Low Temperature” Welding is 
generally done with the oxy-acetylene 
flame. The thin flowing type, which 


Illustrating the principle of applying Eutectic 
Alloys at low temperatures 
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Fig 5 (Left). Eutectic alloying of aluminum on copper well below 
the melting point of copper 


has a lower melting point, can be 
applied with gas flames, in furnaces 
or with induction heating. The bead 
forming type and in general the 
“Low Temperature” alloys melting 
above 1200 F can all be applied with 
atomic hydrogen or with carbon arc, 
which would be advantageous when 
the heated area must be reduced to 
a minimum. There are eight types 
available for metallic arc applica- 
tions for felding cast iron, malleable, 
alloy steel, bronze, copper, aluminum 
and hard overlays. 

The technique is quite similar to 
brazing. The parts must be cleaned, 
coated with flux, and then heated. 
The alloy is applied without fusion 
of the parent metal. But here the 
similarity ends. The temperatures 
are averagely lower than those of 
brazing and the affinity of the alloys 
for the parent metal is greater, re- 
sulting in a joint that is metallurgi- 
cally a real weld. 

What has happened is that a liquid 
alloy has formed itself on the parent 
metal at a temperature pre-indicated 
by the melting of the flux, especially 
designed for each welding rod. This 
surface alloy is the eutectic alloy of 
those metals present at the point of 
union with the parent metal. The 
flux has acted very much in the man- 
ner of a catalyst, reducing surface 
tension, preventing oxidation, and 
aiding in alloying. 

As you know, eutectic is a metal- 
lurgical term which refers to the low- 
est melting alloy of the series of 
alloys which may be made from any 
given group of metals. The “Low 
Temperature” welding rods are not 
all eutectic alloys, but the reaction 
occurring between the weld material 
and the base metal during the opera- 
tion produces a eutectic alloy on the 
surface of the base metal. Because 
of this alloying effect this process is 
definitely “welding,” although the al- 
loys may be applied far below the 
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fusion temperature of the base metals. 

The Eutectic process is well illus- 
trated by a simple experiment. A 
sheet of copper is coated with the 
appropriate flux for an aluminum 
“Low Temperature” welding rod. The 
copper plate is heated and when the 
melting flux indicates that the flow 
point of the rod is reached, the end 
of the rod is pushed straight down 
onto the copper plate. If the copper 
plate is held at this temperature for 
just a few seconds the aluminum 
alloy rod will make a sharp hole 
right through the copper. This hole 
is the result of the eutectic alloy of 
copper and aluminum being formed 
which has a melting point some 700 F 
below the melting point of copper. 
This alloy ‘being completely molten 
at this temperature has allowed the 
aluminum rod to be passed through 
the copper at that point. 

The advantages of “Low Tempera- 
ture” welding are obvious. The lower 
temperatures applied to the parts be- 
ing joined mean less distortion and in 
many cases practically no metallur- 
gical change in the base metal and in 
the filler metal. Welding rods based 
on the theory of this process have 
been developed -for practically every 
alloy, including cast iron, malleable 
iron, all types of steel, copper base 
metals, including aluminum bronzes, 
nickel alloys, aluminum alloys, mag- 
nesium, tungsten carbide and even 
zinc die castings. Not only are these 
rods:adapted to joining these various 
metals, but for each group several 
different varieties have been created 


J 
reese 


Fig. 6. Tipping tools with Low Tempera- 
ture Welding (EutecRod 16) 
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Fig. 7. Copper piping fabricated with Low 
Temperature Welding (EutecRod 18) 


with various melting points thus mak- 
ing it possible to solve extraordinary 
problems. For instance, to repair del- 
icate cast iron cases with cracks, an 
alloy is available that requires only 
354-600 F where no danger of further 
cracking is present. Another example 
is in the joining of aluminum heat- 
treated parts. For this purpose there 
is an alloy which will join parts be- 
low drawing temperature. In the case 
of steel parts that Mave to be an- 
nealed after “Low Temperature” 
joining, there is a rod which bonds at 
1300 F and remelts between 1700- 
1800 F which will stand annealing 
without damage to the joint. 


Thus “Low Temperature” rods are 
available for joining, filling up miss- 
ing metal or filleting. They can be 
used for overlaying—some special 
rods were developed especially for 
protection against frictional wear. 
These are available in two types— 
the non-ferrous, whose ferrous base 
gives a hardness up to 300 Brinell 
and which are applied between 1000 
and 1200 F and the ferrous base type 
which is the hardest up to 620 Brinell 
end require local heat to approxi- 
mately 1800 F. 


The filler rods generally contain the 
same metal or metals as the base 
metals they are designed to weld. 

It may be interesting at this point 
to mention some of the applications 
in various fields this new process has 
found. First—in the production join- 
ing of light and medium gage mate- 
rials and dissimilar metals or gages. 
The main advantages are greater 
speed of application, less distortion 
and, because of the low temperatures 
metallurgical changes in the parent 
metal are often completely avoided. 
A further important advantage is the 
fact that the joints are extremely 
clean and require a minimum amount 
of finishing. 

The second field is in salvaging de- 
fective castings and parts. The low 
temperatures used will prevent dis- 
tortion even of completely machined 
parts. Further, an added advantage 


Fig. 8. Broken arm welded with Low Tem- 
perature Welding (Eutecrod 210) 


is that the joints cannot be detected, 
being color matched with the parent 
metal. 


The third field is that of repair 
welding. Many of the filler rods be- 
ing adaptable to numerous metals or 
alloys, the job can be done without 
exactly determining the composition 
of the part. Further, the tempera- 
tures being lower, pre-heating can be 


reduced—thus, it speeds and simplifies 
repair work. 

An ever increasing number of man- 
ufacturers have recognized the value 
of these new procedures and proc- 
esses and are using them alongside 
the older methods of oxy-acetylene 
and arc welding. There is no doubt 
that they have been of tremendous 
help in solving many war production 
and maintenance problems. 





Things to Look for in 
Stoker Operation 


SOME TIME ago a reader (EK) of 
POWER PLANT ENGINEERING asked for 
information on a very interesting 
subject, that of the smoking and dis- 
charge of gas from the hopper of one 
of two underfeed stokers. This smoke 
and gas, it was pointed out, came out 
through the top of the hopper and 
also at the joint between the hopper 
and the stoker mechanism. I have 
had it in mind to write to you in 
regard to some of the ailments likely 
to occur to stokers. There are many 
plants now using stokers which for- 
merly burned oil and the engineers 
are likely to be baffled as to the 
reason for the troubles that might 
arise. I have had my share of the 
troubles, so can speak from experi- 
ence. If what I learned can be of use 
to someone, then I will feel gratified 
and am glad to pass it on. 

E. K. states that if they cut off the 
forced draft, it helps. Is the main 
damper a single or multibladed dam- 
per? I have had multibladed dam- 
pers come apart and only have one 
open and the other two closed. If 
E. K. has an induced draft fan, are 
the blades worn or clogged up with 
soot? I have found them both ways, 
causing a bottled up condition. Is the 
I. D. fan up to speed? If it is driven 
by a two speed motor it may be 
running on low speed all the time; 
if V-belt driven, the belts may be 
loose or slipping. 

The fuel bed may be too low, coal 
too coarse, dirty fires, the wind box 
may be stuffed up. If the coal is too 
coarse, the degree of packing is at a 
minimum and offers practically no 
resistance to the flow of smoke and 
gases out through the hopper. Use a 
smaller size of coal. Dirty heating 
surfaces may cause trouble, smoke 
pipe or breeching may be filled with 
soot or fly ash. 

The hopper may be empty or coal 
has arched across the bottom of the 
hopper. Another reason for smoke, 
especially with a heavy load, is an 
unduly heavy fuel bed and a fire hav- 
ing too many clinkers; this causes 
excessive resistance to the gases 
which normally come through the fuel 
bed with resultant smokeback. How 
long has it been since the wind box 
has been cleaned of siftings and dust? 
Is the coal wet and sticking in hop- 
pers? The fuel bed may be too low, 
that is the coal may be burning too 


deep in the retort and the F. D. fan 
is open too much. There may be an 
excess of clinkers in the retort. A 
large clinker may be forming or has 
formed, hanging over the edge of the 
retort immediately about the front 
of the retort. It will direct the stream 
of air downward and aggravate the 
burning conditions deep into the re- 
tort. 

I once had to blank off all the air 
ports at the front end tuyere blocks 
to stop this trouble. In large heating 
jobs, where in mild weather the coal 
will sometimes bank in the center of 
the retort and channel around the 
sides, the fuel bed will be low and 
on long stand-by periods almost burn 
out. When the stoker starts, the coal 
banking in the center shuts off the 
air from going through the fuel bed, 
and the only air that gets through is 
that which goes around the sides of 
the bank. This forces the smoke back 
through the hopper; this will happen 
whether the coal is a coking or free 
burning coal. I found the remedy is 
to take a bar and gently break the 
bank of coal in the center. This 
breaks up the cake bank or crust so 
as to admit air through the fuel bed. 
Those are a few of the difficulties that 
may be encountered. I have had ex- 
perience with most of them. 

Here are some more difficulties and 
some of the solutions for their cor- 
rection in stoker firing. 


Difficulty in Cleaning Fires. 
1. Periods too long between cleaning 
2. Insufficient grate area 
3. Coal with extremely low ash fusion 
temperature 
4. Lack of proper cleaning knowledge 
and tools 
— Fuel Consumption. 
Using coal too low in heat value 
. Lack of air in boiler room to supply 
air to F. D. fan 
Excess air through the fuel bed due 
to leaks around the dead plater, etc. 
. Improper adjustment of forced draft 
air supply and stack draft 
Dirty boiler flues and smoke passages 
Accumulation of dirt and scale in 
boiler 
Oil or grease in the oor water 
Fuel bed carried too thin 
Improper fuel distribution 
ilure to Carry Load. 
Check all points listed under excess 
fuel consumption 
Load may be greater than calculated 
— may be too small, Insufficient 
raft 
Insufficient furnace height between 
dead plater top of furnace 
5. Improper or careless operation 
Burning of Dead Plates, Tuyeres and 
Dump Plates. 
This has been the cause of my worst 
headaches. Some of the reasons are: 
1. Fuel bed carried too thin 
2. Blow holes through the fires, produc- 
ing a destructive heat 
3. No room or space left between plates 
or tuyeres for expansion 
4. Improper distribution of fuel by the 
pusher blocks 
5. Stoker not adjusted to maintain a 
constant even fuel bed 
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6. Stock not properly dampered—tire 
burns down into retort at night after 
banking 

7. Insufficient ash left on dead plater 

after cleaning fires 

High sulphur content in fuel 

Improper dead plate arrangement— 

no cooling effect from forced air and 

wind box 

10. Fire cleaned too frequently with low 

ash fuels 

11. Insufficient draft causing a bottled up 

condition in the fire box 

12. Fire not cleaned often enough when 

high ash coals 
There are a lot more reasons I have 
found, but this will be a starter. 
roa Shearing of Safety Keys or Pins. 
1. Fee 
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d worm may be bent from forcing 
rods or other obstructions through 
the worm housing 
Feed worm off at retort end. 
Tramp iron, rocks, wood, shale, etc. 
Coarse, hard coal, clinkers formed in 
retort from stoker being idle for long 
periods 
5. Burning the fuel down into retort be- 

— coal feed rate too slow or shut 


George A. Aiken 
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Pilot Light 
By Thomas Trail 

IN A LARGE hotel a pair of pumps 
that pump water from the city mains 
to storage tanks on the 22nd floor of 
the building are installed. The pumps 
are controlled by an automatic switch- 
board that regulates their operation 
by means of float switches mounted 
on the tanks. 

Since these pumps are unattended, 
any failure of electric power, as for 
instance the blowing of a line fuse, 
might go unnoticed until the tanks 
became empty. This would have very 
undesirable results, aside from the 
inconvenience of depriving the guest 
rooms of water supply, since the 
flushometer type toilets, of which 
there are hundreds in the building, 
are particularly affected by sediment 
stirred up in the piping when water 
again flows through. 

To guard against such a current 
failure going unobserved, a pilot light 
has been installed in the office of the 
chief engineer. This light is of the 
same voltage as the pump power line 
and is connected directly across the 
line wires. The pilot light burns con- 
tinuously and helps provide illumi- 
nation in the office. Consequently, 
should the pump power supply fail 
the light would go out and the reduc- 
tion of illumination in the office would 
be éasily and quickly noticeable. 

Recently this pilot light even pro- 
vided an indication of motor trouble. 
The light flickered momentarily and 
it was discovered that the cause had 
been a flashover on one of the pump 
motors. This had evidently resulted 
in a brief reduction of line current, 
thus dimming the light for an instant. 


Determining Overall Diam- 
eter of Galvanized Steel 


Strands 
By F. C. DeWeese 


Most ENGINEERING handbooks which 
treat with wires and cables contain tables 
of the characteristics and loading of gal- 
vanized steel strands for the various 
strandings. Such tables, however, usu- 


ally give the nominal diameter of the 








cable and the actual diameter of the in- 
dividual wires, but do not generally give 
the actual overall diameter. 

Since, due to war restrictions on 
other types of conductor materials, steel 
is being used to an increasing extent for 
overhead transmission line conductors, 
making it necessary to know the approx- 
imate overall diameter of the strands. 
The writer has developed the following 
equations which may be used for this 
purpose. 

3 strands, D = Vcir mils (1.5486) mils 











(1) 

7 strands, D = Vcir mils (1.2877) mils 
. (2) 

19 strands, D = Vcir mils (1.3175) mils 
(3) 


For example, compute the overall di- 

ameter of 3 in., 3-strand cable 

Diameter of each wire = 165 mils, from 
which 165? X 3 = 81,765 cir mils. 

From (1) 

D = V81,765 X 1.5486 = 356 mils=0.356 
in. 

For 3% in., 7-strand, diameter of each 
wire = 120 mils. 

From which 120° X 7 = 100,800 cir mils. 





From (2) D= V100,800 X 1.2877 = 360 
mils = 0.360 in. 

When the overall diameter of any par- 
ticular stranding is known, the constants 
in equations (1), (2) and (3), may be 
derived as follows. Take for example, 
No. 1, 3-strand copper, for which the 
overall diameter is given as 0.360 inch. 

Veir mils(C —1/3N) =D (4) 

The cross-sectional area of No. 1 
copper = 83,690 cir mils 
N =number of wires = 3. 

= 3191 
D = 0.360 in. = 360 mils diameter. 

From (4), solving for the unknown “C” 
V83,690(C — 0.1111) = 360 
83,690 (C — 0.1111) = 360? 
83,690C — 2326 = 129,600 
C= 131,926/83,690 = 1.5764, from which 
(C — 1/3N) = 1.5764 — 0.1111 = 1.5486, 

as in (1). 

In this manner short-cut methods 
may be developed for use, regardless of 
the stranding. 

Since galvanized steel strands are 
made up of 3, 7, or 19 strands, equations 
(1), (2) and (3) cover the required 
range. 





1/3N = 1/9 
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“I told them the chief engineer was in the next building, but they keep 
hanging around!” 
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What the Power Engineer Should 


Know About 


THE SLIDE RULE 


Part II. 


IN THE ARTICLE in the May issue 


we discussed the use of the slide rule | 


in performing simple operations such 
as multiplication, division and pro- 
portion. We will now consider some 
practical problems in which the oper- 
ations of multiplication and division 
will be combined and it is here that 
we will really begin to appreciate the 
slide rule. 

You are meandering through the 
power house and decide to check the 
switchboard to see if anything is 
wrong with the meters. 

The following readings are ob- 
tained: 

Kilowatts = 9600 

Volts = 11,500 

Amperes = 930 

P. F. = 0.90 

Outwardly this seems O.K. but let’s 
check these readings against each 
other using the formula Volts x amps 
x PF = Kw. 

11,500 x 930 x 0.90 = ? 

Set the right index of C opposite 
11,500 on D. 

Move the hair line to 930 on C. 

Move the left index of C under the 
hair line. 

Shift the hair line to 0.90 on C. 

Read the answer 962 under the hair 
line on D. 

To locate the decimal 

1.1500 x 104 x 9.30 x 1022? x 0.9 = 
9.62 x 108 — 9,620,000 watts or 9620 
kw which checks close enough with 
the kwhr meter reading. 


By DENARD LEE GUSLER 


Now bear this in mind. Once you 
have made a routine calculation of 
this type and located the decimal you 
will not have fo use a pencil or scratch 


_paper again. When you pass by the 


switchboard just haul out the old 
rule and make a check. No fuss, no 


bother. Perform a few similar opera- 


tions and think it over. 

In the course of further inspection 
you pause by your old, but still ener- 
getic pre-World War I engine. You 
run an indicator card to see what the 
ancient baby is doing. 

Using the equally ancient formula 


P 
a an you obtain the figures 
— 52 x 4 x 624 x 240 _ ? 





33,000 


On the slide rule: 

Set the hair line to 52 on D. 

Move 33 on C under the hair line. 

Move the hair line to 4 on C. 

Move the right index of C under the 
hair line. 

Move the hair line to 624 on C. 

Move the left index of C under the 
hair line. 

Move the hair line to 240 on C. 

Read the answer under the hair line 
on Das 945. 

To locate the decimal 


a 4 4 — 
33x 103 x 4-x 6.24 x 2.4 x 10 
94.5 x 101 = 945 hp Ans. 





Here again, once you have worked 
this problem, you will not have to 
worry about finding the decimal point 
in later problems of the same type 
You can work such problems as rap- 
idly as you can shift the scales on the 
rule; and that, brother, can be pretty 
fast if you practise. 












~~ 
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You decide to check the switchboard to see 
if maybe something is wrong 


























The important point is that any 
routine formula ordinarily encoun- 
tered can be solved as indicated and 
these time savers will repeat them- 
selves—often. 

Square Root 

All of us know it is quite a job to 
sit down and figure out the square 
root of a number. If it is not done 
often the process is easily forgotten. 
On the slide rule, however, you can 
square or obtain the square root of a 
number in one easy operation. 

In Fig. 1b you will note that the A 
scale is divided into A left and A right. 
With the rule closed as shown, the 
following rule is applicable. To find 
the square root of a number between 
1 and 10, set the hair line to the num- 
ber on A scale left and read the an- 
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Fig. la (above) and Fig. 1b (below): Front and back respectively of a log log, duplex, decitrig slide rule 
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swer under the hair line on scale D. 
To find the square root of a number 
between 10 and 100 move the hair 
line to.the number on scale A right 
and read the answer under the hair 
line on scale D. 

The most difficult part, as usual, is 
the location of the decimal point. 
Here is a foolproof method. 

Example: V 27,400 

Sectionalize these figures in the 
usual manner as 2'74’00. 

Now write it as 2.74’00 x 10*. Since 
this number is less than 10, move the 
hair line to 2.74 on A left. Under the 
hairline read the answer 1.655 on 
scale D. When using exponents and 
you want the square root you simply 
divide the exponent by 2. In this case 
10 to the fourth power divided by 2 
equals 10 to the second power or 102. 
Thus the final answer is 1.655 x 10? = 
165.5. Ordinarily you would make 
these simple arithmetical calculations 
mentally. 

Example : V274,000 

Sectionalize as 27'40’00 

Write as V 27.4 x 104 

Move the hair line to 27.4 on A, 
right. 

Read the answer under the hair 
line on D as 5.24 

Final answer 5.24 x 10? = 524 

Cube Root 

It is just as easy to find the cube 
root of a number. Incidentally, do 
you remember how to find the exact 
cube root? No—well this will refresh 
your memory without any additional 
elaboration. 

Example: Cube root of 11,390,625 


75rLRI 


50. R2 
3—+u R3 


Fig. 2 

Final answer 2.25 x 102 = 225. 

Example 2: 3 V 9,750 

Write as *V9.750x 103 

Set hair line to 9.75 on K left. 

Under the hair line on D read 2.135. 

Final answer 2.135 x 101 = 21.35. 

This should give you the general 
idea. Study the problem carefully 
and practise on other examples. We 
have a lot more to cover and cannot 
spend anymore time on roots. 





Logarithms 


Do you know how to use logarithms ? 


If not, you can skip this part but you 
should learn how to use logarithms 
because they are very useful and not 
at all difficult to understand. Almost 
any ordinary book on practical math- 
ematics will tell you all you need to 
know about them. 

If you do know how to use log- 
arithms, you will appreciate the L 
scale because with it you can find the 
log of a number to the base 10 and 
you do not have the interpolate. 

Example: Log 27 

Characteristic is 1. 

Set the hair line to 27 on D. . 

Under hair line on L read .431+ 

Thus log 27 — 1.431 accurate to 
three places. 

Example 2: Log 532 

Characteristic is 2. 

Set the hair line to 532 on D. 


225 ans. 











11,390,625] 
8 
3 x 20? = SEZ 3,390 
3% (20x 2) = 120 
22 = 4 
1,324 2,648 
742,625 
, 3x 2202 = 145,200 
3x (220x5) = - 3,300 
52 Ee cere ae 
148,525 


742,625 


Somewhat exhausting, isn’t it? 

Again referring to Fig. 1b note that 
the K scale is divided into three sec- 
tions. Namely: K left, K Center, and 
K right. To find the cube root of a 
number between 1 and 10 set the hair 
line to the number on K left. Read 
the answer on D scale under the hair 
line. For a number between 10 and 
100 use. K center and for a number 
between 100 and 1000 use K right. 

Example: 3? V 11,390,625 

Write as: * V11.390'625 x 10° 

Set hair line as nearly as possible 
to 11.39 on K center. 

Under the hair line on D read the 
answer 2.25. 

Since 106 must be divided by 3 we 
have 102. 





Under the hair line on L read .726. 

Thus log 532 — 2.726. 

It is as simple as that and amaz- 
ingly close to the log table values, 
considering the fact that we are rely- 
ing on visual accuracy. 


Reciprocal Scale 

Comes now the CI scale which on 
the rule in Fig. 1 is a D scale printed 
backwards in red figures hence it 
must be read from right to left. Re- 
member that the reciprocal of a num- 
ber is nothing but 1 divided by that 
number. 


Example: the reciprocal of 14 ora 


Close the rule and set the hair line 


to 14 on C scale. 
Under the hair line on CI read 714. 
Mentally place the decimal and the 
answer is .0714. 


Example 2: > . 


Set the hair line to 3 on C scale. 
Under the hair line on CI read 333. 
Final answer .333. 

The advantages of this scale be- 


come apparent when we are con- 


fronted with unequal resistors in 
parallel such as shown in Fig. 2 or 
problems of a like nature. 

Their combined resistance is found 
by the formula 








Rt = 1 
pobre 
1 R, R: 
Thus Rt = 1 
Poe 
75 50 3 


To 75 on C set hair line. 

Under hair line on CI read .0133 
To 50 on C set hair line. 

Under hair line on CI read .02 
To 3 on C set hair line. 

Under hair line on CI read .3333 


Total = .3666 
To .3666 on C set hair line. 
Under hair line on’CI read 2.73 
Final answer 2.73 ohms. 


Tangent and Sine Scales 
We will now consider the T (tan- 
gent), ST (sine tangent) and S (sine) 
scales. These are_ trigonometrical 
scales that may be used in solving 
any problems involving angles. We 


I 
{\1) 


\ 


You take an indicator card to see what the 
ancient baby is doing 


can use these scales to find the sine, 
tangent, cosine, and cotangent of 
any angle and without interpolating 
as is necessary when using the reg- 
ular trigonometric tables. 

Although it does not show in Fig. 
1b the figures on the T and S scales 
reading from left to right are black. 
They are used for sines and tangents. 
The figures on the S and T scales 
reading from right to left are red. 
They are used for cosines and cotan- 
gents. 

The ST scale is used for angles 
5.74° and under. It will not be dis- 
cussed in this article. To perform the 
following operations keep the rule 
closed. 

Example 1: Find sin 76° 

Set hair line to black 76 on S. 

Under hair line on D read answer 
97. 

Example 2: Find sin 10° 

Set hair line to black 10 on S. 

Under hair line on D read answer 
1736. 

Example 3: Find cos 80° 

Set hair line to red 80 on S. 

Under hair line on D read answer 
.1736. 
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Example 4: Find cos 30° 

.Set hair line to red 30 on S. 

Under hair line on D read answer 
866. 

The T scale only goes up to 45° so 
we will use two scales both the D and 
the CI. We know that the contangent 


cI : 
is ——or the tangent is Now 


tan cotan 
let’s see how this works out. 
Example 1: Find tan and cotan 40° 
Set hair line to black 40 on T. 
Under hair line on D read tan 40° 
=e) 
Turn the rule over and under the 
hair line on CI read cotan 40° = 1.19. 


Example 2: Find tan and cotan 60° 

This angle is larger than 45° so we 
will find the cotan first. 

Set hair line to red 60 on T. 

Under the hair line on D read cotan 
60° = <31. 

Turn the rule over and under the 
hair line on CI read tan 60° = 1.732. 

So much for cut and dried proced- 
ure. Operations of the above nature 
should be practised with the aid of 
the “trig” tables until they are per- 
fectly familiar. 

Note: This is the second of several ar- 
ticles on the slide rule by the author. The 
first appeared in the May issue. A third 


article discussing other practical problems 
will appear in a subsequent issue. 





Complete Directions 


For Testing Boiler Water 
and Operating Softener 


By Urban C. Fleming, Jr. 


Several months ago a reader’ asked 
how much M-H alkalinity his boiler 
water should show. His raw feedwater 
which was treated by a cold process 
lime and soda softener had a hardness 
of 7 gr per gal and his boiler was a 


500 hp, 4-drum bent-tube boiler. They: 


were getting some carry-over but he 
suspected that this was because of the 
poor manual regulation of the water 
level. 

Before going into this phase of 
boiler water conditioning this engineer 
should determine whether his lime- 
soda softener is being properly op- 
erated so that the correct amount of 
alkalinity can be maintained without 
the use of excessive blowdown. 
Through proper operation of the lime- 
soda softener it should ’be possible to 
reduce the hardness to such an extent 
that the effluent from the softener 
would have about 15-20 ppm of hard- 
ness expressed as CaCO;. This water 
would then require internal condition- 
ing with some kind of a sodium phos- 
phate in order to insure against scale 
formation on the boiler tubes and 
drums. 


Lime Soda Feed Controlled by Tests 
Need for Alkalinity 

The amount of lime and soda ash 
to be fed to the softener may be con- 
trolled and maintained at the proper 
value by means of several simple tests, 
the procedures for which will be given 
later in this article. The tests which 
must be made on the effluent are 1, 
Phenolphthalein Alkalinity; 2, Methyl 
Orange Alkalinity; 3, Soap Hardness. 

The following limits should then 
be maintained in the effluent from the 
lime-soda softener. 

2 X Phenolphthalein alkalinity — 
Methyl orange alkalinity (or 2P—MO) 


1See Question by E. O. D., page 110, 
Oct., 1944, issue. 
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should be between 0.5 and 1.0 cc of 
N/50 sulfuric acid. This corresponds 
to a hydroxide concentration of from 
10 to 20 ppm expressed as CaCO;. If 
the value 2P—-MO exceeds 1 cc of 
acid (P = phenolphthalein alkalinity; 
MO = methyl orange alkalinity) the 
lime feed should be reduced and if 
2P — MO is less than 0.5 cc of acid, 
the lime feed must be increased. By 
maintaining 2P — MO between.1 and 
2 cc, the most favorable results are 
obtained. 

The second formula that must be 
used in controlling the operation of 
the softener is the formula that indi- 
cates the excess soda ash in the ef- 
fluent from the softener. This formula 
is 2 (MO — P) — H where H = Num- 
ber of cubic centimeters of soap solu- 
tion used in the hardness test. The 


value of 2 (MO — P) — H should be ° 


between 1.0 and 1.5 cc which cor- 
responds to an excess of from 20 to 30 
ppm of soda ash expressed as CaCO. 
These limits have been found to yield 
most favorable results in the opera- 
tion of a lime-soda softener. 

If the value of 2 (MO — P) —H 
exceeds 1.5 cc, the soda ash feed to 
the softener should be decreased and 
if the value of 2 (MO — P) — His 
less than 1.0 cm the soda ash feed 
should be increased. 

To illustrate the application of the 
above formulas let us take an analysis 
of an effluent from a lime-soda soft- 
ener. 

P reading = 2.5 

MO reading = 3.0 

H reading = 0.8 
In this case 2P — MO —~5—3=>2 
cc, 2 (MO — P) —H = 2 (3 — 2) — 
0.8 == 200: 

We find from the above information 
that the value for 2P — MO is 2 cc 
and, therefore, the lime feed to the 
softener must be decreased. However, 


since the value for 2 (MO — P) —H 
is 1.2 cc, it is within the established 
limits, and, therefore, the soda ash 
feed not be changed. 

Once the proper conditions have 
been established in the effluent from 
the lime-soda softener it remains only 
to provide for proper conditioning of 
the boiler water itself. In order to 
insure against scale formation, some 
type of sodium phosphate must be fed 
to the boiler in order that the hard- 
ness in the entering feedwater is prop- 
erly taken care of and removed as a 
sludge of calcium phosphate. To in- 
sure against scale formation on the 
interior of the boiler, a minimum of 
30 to 40 ppm of PO, must be main- 
tained in the boiler water. The Taylor 
phosphate comparator appears to be 
the most simple apparatus for carry- 
ing out the phosphate test. 


Need for Alkalinity 


In conjunction with the mainte- 
nance of this minimum phosphate con- 
centration in the boiler water, it is 
necessary also to have a certain 
amount of alkalinity in the boiler 
water at all times to provide for the 
proper sludge formation and to insure 
removal of any magnesium hardness 
that may enter the boiler, as well as 
to provide against corrosion. 

The most ideal test for alkalinity in 
boiler waters appears to be the test 
for hydrate or hydroxide alkalinity, 
the procedure for which is included in 
this paper. The proper limits for 
alkalinity in a boiler water are from 
8 to 12 cc of N/50 sulfuric acid when 
the test is carried out according to the 
following procedure. This corresponds 
to a hydroxide alkalinity of from 160 
to 240 ppm of hydroxide alkalinity ex- 
pressed as CaCO;. This would cor- 
respond roughly to a total alkalinity 
of about 500 ppm or 500/17.15 = 29.1 
grains per gallon of total alkalinity 
expressed as CaCO. 


Test Procedures 


1. Phenolphthalein Alkalinity—A 50 - 
50-cec sample of boiler or feedwater 
is measured by means of a graduated 
cylinder and poured into a clean cas- 
serole of 200 cc capacity. Five drops 
of phenolphthalein indicator are added 
and, if the water is alkaline in nature, 
the indicator will turn red. Then 
standard N/50 sulfuric acid is added 
from a burette until the point is 
reached where one drop of acid 
changes the color of the solution from 
red to colorless. The total number of 
cubic centimeters of acid required is 
then recorded. During the addition of 
the acid to the solution in the cas- 
serole, the sample of water should be 
stirred with a glass stirring rod. The 
number of cubic centimeters of N/50 
sulfuric acid used represents the P 
reading and is substituted in the for- 
mulas 2P — MO and 2 (MO — P) 
— H. 

2. Methyl Orange Alkalinity—A 50- 
cc sample of water to be tested is 
measured out in a graduated cylinder 
and poured into a clean 200-cc cas- 
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serole. Five drops of methyl orange 
indicator are added to the water in 
the casserole and then N/50 sulfuric 
acid is added from a burette to the 
water in the casserole with stirring 
until the color of the solution changes 
with the addition of one or two drops 
of acid from yellow to light pink. This 
is the endpoint of titration. The num- 
ber of cubic centimeters of acid re- 
quired to cause this change in color 
represents the MO reading and the 
value for the number of cubic centi- 
meters of N/50 sulfuric acid used may 


then be substituted in the formulas. 


2P — MO and 2 (MO— P) —H. 
3. Hardness Test—A 50-cc sample of 


water to be tested is measured out in > 


a 50-ce graduated cylinder and poured 
into a clean 8-oz glass-stoppered bot- 
tle. Soap solution (standard soap so- 
lution 1 cc = 1 milligram of CaCO;) 
is added slowly to the water in the 
bottle. After the addition of the 10 
or 12 drops of soap solution, the stop- 
per is replaced in the bottle and the 
bottle is shaken. Sufficient soap solu- 
tion has been added when a perma- 
nent lather is obtained on the sample. 
The permanent lather is one which 
will not break on the surface of the 
liquid in the bottle when the bottle is 
shaken and turned on its side and 
allowed to stand for five minutes. 

As the endpoint of this titration is 
approached, the soap solution must be 
added only a few drops at a time and 
the bottle stoppered and shaken and a 
check should be made for a perma- 
nent lather after each addition of a 
few drops of soap solution. 


Watch for False Indication im Making Test 

There is a point in this titration 
which sometimes tends to mislead a 
person carrying out the test. After 
the addition of a certain amount of 
soap solution a lather develops which 
appears to be permanent. However, 
if a slight amount of soap solution is 
added to the solution at this point the 
lather is found to be not permanent. 
This is a “Ghost Point” and, to make 
certain that the final end-point has 
been reached, after a permanent 
lather is obtained, about 10 extra 
drops of soap solution should be added 
and the bottle shaken. If the lather 
remained permanent the original end- 
point may be considered correct. If 
the lather does break in less than five 
minutes, continue to add soap solution 
until a permanent lather is obtained. 

The number of cubic centimeters of 
soap solution required to produce a 
lather in a test of this type, where dis- 
tilled water is used, represents the 


lather factor and must be subtracted . 


from the number of cubic centimeters 
of soap solution used in the test on a 
water sample. This lather factor is 
generally about 0.3 cc. 

Therefore, the value H which rep- 
resents the number of cubic centi- 
meters of soap solution required to 
combine with the hardness in any 
water sample is equal to the number 
of cubic centimeters of soap solution 
used in the test less the lather factor. 


The result is the value H. 

The value of H in cubic centimeters 
may then be substituted in the for- 
mula 2 (MO —P) —H. 

To obtain the value for the hard- 
ness of the water in parts per million, 
H is multiplied by 20. 


4. Hydroxide Alkalinity— A 50-cc 
sample of boiler water is measured 
out in a graduated cylinder and added 
to a 200-cc casserole. Five cubic cen- 
timeters of barium chloride solution 
(10 per cent) are added to the water 
in the casserole and the water sample 
is stirred vigorously. Then five drops 
of phenolphthalein indicator are added 
to the water sample in the casserole 
and N/50 sulfuric acid is added from 
a burette to the sample in the cas- 
serole, with stirring until the addition 
of one or two drops causes the color 
of the solution in the casserole to 
change from red to colorless. This is 
the endpoint in the titration. The 
number of cubic centimeters of N/50 
sulfuric acid required represents the 
hydroxide alkalinity reading. The 
number. of cubic centimeters of N/50 
sulfuric acid required in this test 
should be between 8 and 12 cc if the 
proper alkalinity is to be maintained 
in the boiler water. This corresponds 
to a hydroxide concentration of from 
160 to 240 ppm of hydroxide expressed 
as CaCO;. If the hydroxide alkalinity 
reading exceeds 12 cc, the amount of 
caustic soda or soda ash fed to the 
boiler water should be decreased or 
the blowdown should be increased. 
Likewise, if the hydroxide alkalinity 
reading is less than 8 cc, the amount 
of caustic soda or soda ash fed to the 
boiler should be increased. , 

These procedures are similar to 
those that may be obtained from any 
text on water analysis, i.e., the APHA 
Water Analysis Book, Solvay Bulletin 
No. 11 “Water Analysis” or the Betz 
Handbook on Water Analysis. 

With the present trend toward 
higher pressures in steam generating 
equipment, most steam engineers are 
becoming aware of the need for close 
technical control of feedwater condi- 
tioning and it appears that, in the not 
too distant future, the majority of 
men in charge of steam generating 
equipment will find it necessary to 
adopt some type of chemical control 
of their boiler water conditions. Large, 
high pressure boilers must be kept on 


the line, continuously, over long pe-. 


riods of time without cleaning. 


Our Diesel Crew 

By Basil Miller 

(Written Dec., 1941) 
Now LISTEN Kramer, from me to you, 
And I'll tell you about our Diesel 
crew. 

We have right now, Oh let me see, 
We should have four, got only three. 
Now if you’ll promise it’s all in fun, 
I'll begin this story with number one. 


They hired this man from the vale of 
tears 


Because his experience was eleven 
years. 

His big cigars go PUFF, PUFF, 
P 


He mopes around like in a huff. 


He’s short and squatty and his nose, - 


it winds, 

He talks with his hands, like monkey 
shines. 

He reads farm papers, he should have 
a horse, 

He always reverts to Fairbanks 
Morse. 

I hope this story no man offends, 

You know this man, it rhymes with 
Zens. 


Now let’s get down to number two, 

And remember what I promised you. 

You know the way they got those 
numbers, 

Some men have “night-mares” in 
their slumbers. 

A bright idea one night had he, 

He said, “we’ll call them one, two 
three.” 

The first one hired was number one, 

Because a Fairbanks Morse he’d run. 

The second one don’t have such gall, 

He’s big and broad and rather tall. 

He wasn’t so good to “pull the reins,” 

But what he had, was a lot of brains. 

He knows his engines to a high de- 
gree, 

And willing to help out number three. 

So all in all he’s the best of the crew, 

But we never call him “number two.” 


Number three as the story goes, 

Was a local man right on his toes. 

He never claimed an engine he’d run, 

He wasn’t so lucky as number one. 

Convinced the Council he’d be a good 
man, 

And do his job as best he can. 

He came on the job as green as grass, 

But never tries the buck to pass. 

He tries to learn and works like a 
horse, 

The better he is without Fairbanks 
Morse. 

Because all the light plants in the 
nation, 

Don’t work the same as this new 
station. 

So all in all from you to me, 

I like this man called “number three.” 


(Written-Jan., 1945) 

Four years have passed, and a little 
mere, 

With one more man we now have 
four. 

This man relieves, three, two and one, 

Three days per week he, the engines 
run. 

With this new man things work out 
fine, 

The last three days he works on the 
line. 

Three years have passed and that’s 
enough, 

To prove that “one” was only bluff. 

To prove that number two has brains. 

And never of the rest complains. 

And number three to end this story, 

Has done his job with skill and glory. 
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The Boiler Fireman’s 


By J.R. DARNELL 


Handhook 


The ten most important points in hand firing... 
Cleaning fires .. . Smoke prevention . . . What is 
smoke? . . . Smoke as related to the type of fuel 
. .- Anti-smoke ordinances . . . Draft requirements 
for various rates of coal consumption 


XI. Hand Firing Methods for Solid Fuels 


IN THIS and subsequent chapters 
we will discuss methods of firing solid, 
liquid and gaseous fuels. Under the 
classification of solid fuels such as 
coal, coke, lignite and wood we will 
discuss hand firing, various types of 
stoker operations, and ‘pulverized fuel 
firing. However, since our space is 
limited, we will not discuss details 
of those particular phases of firing 
which are well known and which may 
be obtained from other handbooks’ 
or bulletins such as those published by 
the United States Bureau of Mines.’ 

Instructions for hand firing are gen- 
erally directed to the use of soft coal 
but the most approved methods of 
handling the scoop, the slice bar and 


other tools apply generally to any 


kind of solid fuel. 

Having had some experience in 
coaching athletic teams, the author 
believes that we may paraphrase the 
statement that “a good athlete is 
born, not made” by stating that this 
applies equally well to firemen. If a 
baseball player is batting .375 a good 
coach will not attempt to change his 
stance no matter how awkward or 
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unorthodox it may appear. In like 
manner, the author has known excel- 
lent firemen whose stance did not con- 
form to textbook directions but who, 
nevertheless, kept up the steam pres- 
sure and consistently maintained CO. 
readings from 12 to 14 per cent. 

The ten most important points to 
observe in hand firing are: 

1. Fire in small quantities and at 
short intervals using the alternate fir- 
ing method. Spread the coal over the 
rear half section of the grate through 
door No. 1 and the front half section 
through door No. 2 on the first round 
and reverse the operation on the 
second round. 

2. Keep thin spots covered but 
don’t scatter the coal too thin. Use 
coarse coal for spots which are almost 
down to the grate and finer coal for 
spots not so thin. 

3. Keep the fuel bed from 4 to 10 
in. thick. The more frequent the fir- 
ing intervals, the thinner you can 
keep the fuel bed and still have high 
CO:. 

4. Use blue goggles or have a blue 
transparent visor on your cap in or- 
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Fig. 1. In the side method of cleaning the fire when hand firing, either the hoe or slice 
bar may be used. In the view at A the hoe is used to move burning coal from the left 
to right side of the grate. If the slice bar is used, its motion should be shown at B 


der to clearly see holes in the fue} 
bed. 

5. Don’t disturb the fuel bed any 
more than necessary to remove 
clinker. The more you agitate the 
fuel bed, the more clinker you make 
if you are firing coal with low fusion 
point ash. See Chapter VI. 

6. Keep the ash pit doors open. 

7. Regulate the draft with the 
damper. There should be a separate 
damper for each boiler, the damper 


_being provided with means for con- 


trol from the front of the boiler. 
8. A draft gauge should be pro- 


‘ vided to control the amount of draft. 


See Chapter X. 

9. A large quantity of air should be 
admitted over the fire during each fir- 
ing period and immediately after. For 
high volatile coals and wood it may 
be necessary to turn on steam or air 
jets or provide over-fire air by means 
of a blower. Quick opening steam or 
air valves for over-fire jets synchro- 
nized with the opening of the fire 
doors may be provided. 

10. A smoke indicator or recorder 
should be provided. If you can’t get 
the management to install one, keep 
an eye on the chimney, either directly 
or by means of a mirror. Of course, 
if the plant operates at night the fire- 
man won’t be able to see the top of 
the chimney without a flood light 
which probably will cost as much as 
a smoke indicator or recorder. 


Cleaning Fires 

As mentioned in instruction No. 5 
and fully explained in Chapter VI, 
clinker is fused ash. If the fuel bed 
is disturbed, ash in the relatively cool 
zone near the grate will be brought 
up into the high temperature zone 
at or near the surface of the fuel bed 
where it will fuse and form clinker. 
For coals with low fusion point ash, 
some clinker formation is unavoidable 
but such clinker must be removed 
periodically. This operation is com- 
monly called “cleaning fires” and if 
possible, should be performed when 
the load is light. 

There are two methods of cleaning, 
the side method as shown by Fig. 1 
and the front-to-rear method> shown 
in Fig. 2. In the former method as 
described by the Bureau of Mines, 
burning coal is raked to one side and 
the clinker then pulled out through 
the fire door. 

In the second method the burning 
coal is pushed to the rear and the 
clinker in the front is then pulled out 
through the fire door. The Bureau 
of Mines states that the second 
method is not as thorough as the side 
cleaning method. But whatever method 
is used the fireman should be careful 
to disturb the ash next to the grate 
surface as little as possible. 


1 Finding and Stopping Waste in Modern 
Boiler Rooms. Publication No. 1600, Coch- 
rane Corp. (1928). 

2Hand Firing Soft Coal Under Power 
Plant Boilers, United States Bureau of 
Mines Technical Paper No. 80. 
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Smoke Prevention 

Instructions 9 and 10 deal with 
smoke prevention since excessive 
smoke production is the great buga- 
boo of hand firing. Much of the smoke 
resulting from hand firing could be 
eliminated if the furnace were 
equipped with means for supplying 
over-fire air, particularly if this air 
could be preheated. Since the instal- 
lation of an air preheater might not 
be physically possible or might be too 
expensive, some of the beneficial ef- 
fects of preheated air might be real- 
ized if the furnace were supplied with 
hollow walls through which air could 
be forced and discharged through 
ports in the front wall. One concern 
supplies special refractory blocks 
which discharge jets of air down- 
wardly on an angle as shown in Fig. 
3 

If the management does not wish to 
go to the expense of providing hollow 
walls in order to obtain heated air, 
the simplest and least expensive ex- 
pedient is to install in the front wall, 
cast iron pipes with bell shaped outer 
openings. Steam or air jets are cen- 
tered in these openings as shown in 
Fig. 4. 

These pipes should be placed on 12 
in. centers, 8 in. from each side wall 
at points about 12 in. above the grate, 
with the inner openings pointing to 
the top of the bridge wall. For small- 
er boilers, there should be one—2 in. 
pipe for each 250 sq ft of boiler heat- 
ing surface. For larger boilers these 
cast iron pipes may be of 3 in. dia- 
meter. The flared outer openings for 
the 2 in. pipes should be about 3 in. 
diameter and for the 3 in. pipes they 
should be about 4% in. diameter. The 
steam jets should have brass nozzles 
of 3/32 in. diameter for 2 in. pipes 
and % in. diameter for 3 in. pipes. 
The steam jets should be exactly 
centered in the openings in the wall 
and about 114 to 2 in. back. For best 
results the steam pressure should be 
100 lb psi or over. 

Admission of steam or air to these 
jets can be so arranged that when 
the fire doors are opened the steam 
will be turned on. If electrically con- 
trolled valves are provided, a time 
delay relay can be installed in the 
circuit so that steam will continue to 
flow through the nozzles for several 
minutes after firing. 

Aside from its nuisance, the forma- 
tion of smoke means the loss of valu- 
able fuel and arly fireman who can 
keep up steam without making smoke 
will save his employers considerable 
money. 

Inquisitive firemen 
“What is smoke?” or 


often ask: 
“How can 


smoke be consumed?” Answering the. 


latter question first, we may say un- 
equivocally that under ordinary con- 
ditions smoke cannot be consumed, if 
. it is once formed but its formation 
can be prevented. The design of the 
furnace and the type of fuel burning 
equipment is directly responsible for 
the appearance or absence of smoke. 








Clinker and ash 
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Fig. 2. This shows how the burning coal is pushed to the rear in the front-to-rear method 
of cleaning, leaving the clinker in front, ready to be pulled out 


Before attempting to discuss the 
prevention of smoke we should first 
have a clear definition of smoke and 
what causes it. Smoke is an appreci- 
able, visible volume of finely divided 
particles of carbon together with 
other products of combustion appear- 
ing in the atmosphere. When found 
alone, the fine particles of carbon are 
called soot. 

Most solid fuels, particularly coal, 
may be considered as having its 
chemical constituents divided into 
four parts, namely: moisture, volatile 
matter, fixed carbon and ash. Incom- 
plete combustion or in some cases, 
non-combustion of some of the vola- 
tile matter is directly responsible for 
smoke. 

Bituminous or soft coals have 
higher percentages of volatile matter 
than anthracite or hard coal. Soft 
coals, therefore, smoke more readily 
than anthracite but can be made 
practically smokeless by processing in 
coke ovens. Since most of the vola- 
tile matter is driven off in the coking 
process, the coke thus formed can be 
burned with little or no smoke with 
much less combustion space than re- 
quired for soft coal. With respect 
only to smokeless firing, coke is the 
ideal solid fuel and probably would 
be in universal demand if it were not 
for the high prices demanded by the 
gaS companies and other manufac- 
turers of by-product coke. 

Pocahontas, Georges Creek, New 
River and other low-volatile Eastern 
bituminous coals have considerably 
less volatile matter than misdwestern 
coals such as Illinois, Indiana and 
Western Kentucky, and therefore, 
have less tendency to form smoke. 
But here again the higher price ex- 
cept in local markets is a deterrent to 
general usage. . 

Many large cities have anti-smoke 
ordinances prohibiting the emission 
of dense smoke from chimneys, ex- 
cept for short periods when fires are 
being cleaned. Dense smoke usually 
is considered as being equal to or 


greater than number three of the 
Ringlemann smoke charts. 

In the city of Chicago the period 
of permissable emission shall not ex- 
ceed 6 minutes in any one hour. 
There is, however, a section of the 
ordinance which might be so inter- 
preted by the smoke inspectors, that 
continued period of emission, even 
through less than the time limit, are 
violations and subject to penalty. 

This section reads as follows: “Any 
person or persons, firm or corpora- 
tion causing, permitting or allowing 
the escape from any smoke stack or 
chimney into the open air of such 
quantities of ash dust, soot, cinders, 
acid or other fumes, dirt or other ma- 
terial or noxious gases, in such place 
or manner as to cause injury, detri- 
ment, nuisance or annoyance to any 
person or persons, or to the public or 
to endanger the comfort and repose, 
health or safety of any such person 
or persens or the public or in such a 
manner as to cause or have a natural 
tendency to cause injpry or damage 
to business or property, shall be 
deemed guilty of a violation of this 
section and upon conviction thereof 
shall be fined not less that $10.00 nor 
more than $100.00 for each offense 
and each violation of the provision of 
this section shall constitute a separate 
offense for each and every day upon 
which such violation shall continue.” 

It follows therefore, that even 
though the emission of smoke is for a 


Fig. 3. Special refractory tile such as this 

may be used for the discharge nozzle for 

air preheated in hollow walls or by waste 

gases and injected over the fire in order 
, to help prevent smoke 
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Fig. 4. This shows the shape of special cast-iron pipes installed in the front wall above 
the fire and used for injecting air for smoke prevention by means of steam or air jets 


period less than six minutes in any 
hour, if there should be a continuity 
of such periods in succeeding hours, 
the accumulation of smoke and noxi- 
ous gases might be construed as detri- 
mental to comfort and repose or 
health and safety of persons residing 
or working in the vicinity. 

The safest and withal, the cheapest 
course for owners and operators of 
fuel burning equipment is to not 
make smoke in any _ appreciable 
quantity. 

It is probably safe to say that 98 
per cent of all smoke violations are 
from installation with coal firing. 
Occasionally improper adjustment of 
oil burners causes smoke while with 
gas firing, seldom, if ever, is there 
any complaint of smoke emission. It 
should be noted, however, that this 
high percentage of violations from 
coal firing is largely due to the fact 
that the great majority of installa- 
tions burn coal. 

At times, smoke is caused by lack 
of chimney height. In order to pro- 
vide for adequate draft for’ various 
rates of coal burning, the City of 
Chicago has the following regulation: 

“For rates of fuel consumption up 
to 24 lb coal per square foot of grate 
surface per hour the draft over the 
fire measured by standard draft gage 





DRAFT CACE 
©” CONNECTION 


ASH PIT 


Fig. 5. Here are the proper locations for 
draft gauge connections 


in inches of water shall be 0.01-in. 
per pound of coal burned per square 
foot of grate surface per hour. 

For rates of combustion above 25 
lb of coal per square foot of grate 
surface per hour the following over 
fire draft shall be provided: 


Coal per sq. ft of grate surface:’ 


' 30 Ib per hr..... 0.33 in. of water 
30 1D per hr... ..: 0.40 in. of water 
of 40 per hr... 0.45 in. of water 


40 lb per hr..... 0.50 in. of water - 

45 Ib per hr..... 0.60 in. of water | 

Figure 5 shows the proper locations 
for draft gauge connections for an 
HRT boiler but the location for the 
connection for over-fire draft will 
apply equally well to any kind of 
boiler furnace and for any kind of 
firing method. 

In order to keep a check on the 
combustion rates being maintained, 
firemen should make periodic checks 
on the weight of coal fired per hour. 
If no scales are available the density 
of the particular coal being fired can 
be determined by having a local gro- 
cery weigh a 10 or 12 qt bucketful 
and then calculate the weight of a 
cubic foot. A 12 qt bucket contains 
approximately 0.4 cu ft. If the net 
contents of the bucket weighs 22 lb 
then the coal weighs 55 lb per cu ft. 
Next, make up a bin from close fitting 
boards, say, 4 ft square and 3 ft deep 
with a sliding door 2 ft wide. When 
the bin is level full it will hold 48 
cu ft and if the check on the bucketful 
shows a density of 55 Ib per cu ft then 
the bin will hold 2640 Ib. The next 
step is to keep a check on the length 
of time required to empty the bin 
and then calculate how much coal was 
fired per hour. 





Boiler Water Analysis 
Detects Leak in a Hot 
Water Heater 

By John F. Slavinsky 


IN THE PLANT I work in we operate a 
60,000 Ib per hr steam generator and the 
feedwater is chemically treated. We 
make daily tests for alkalinity sulphates, 
chlorides, etc. 

In the system we use, our chlorides 
must be kept less than 200 ppm. The 
daily average tests run about 90 ppm to 
150 ppm of chlorides. 

The feedwater is bought from a local 
water company which has a ‘chloride 
content of 10 ppm. This water is run 
through a zeolite water softener, then 
pumped into a storage tank through a 
float operated valve. The mill returns 
are also pumped into the same tank. 

The rest of the plant uses well water 
which is supplied by six deep well pumps, 
pumping about 300 gpm. In the mill 
we have two hot water tanks which are 
heated by the exhaust steam through a 
bank of copper tubes. The condensed 
steam is pumped by a vacuum pump into 
the storage tarik. We are using up al- 
most all the process steam in our boiler. 
The bought water is used as needed, 
when we don’t get enough condensate 
returns, also making up for the loss of 
water in our continuous blow down line. 
We have about a 4 per cent continuous 
blow down loss which is necessary to get 
rid of suspended matter in our boiler 
drum. 

The well water is very hard and the 
chlorides average about 200 ppm. Re- 
cently while making a boiler water test 


for chlorides we found that the chloride 
content of the boiler water was beyond 
the maximum recommended limits. 

We immediately took samples of all 
condensate returns and tested them. By 
this method we were able to detect 
where the hard water was coming from. 
We traced it to the hot water heater. 
After putting a test on the heater we 
found about a dozen tubes that were 
leaking. After making repairs to the 
hot water heater the boiler water chlor- 
ide content returned to normal. 

This article should stress the impor- 
tance of daily boiler water analysis. 


Circuit Breakers 
and Switches 


WHEN OPENING enclosed type cir- 
cuit breakers and line switches make 
certain by examination that they are 
really open. The writer has seen an 
instance when a_ two-pole circuit 
breaker was tripped for the purpose 
of examining a 40 hp motor. Upon 
examination it was found that only 
one pole of the breaker had opened; 
the other pole contacts were welded 
together. Had this fact not been 
discovered before examining the mo- 
tor, a serious accident might have 
occurred since one side of the line 
to the motor was still connected. 

The writer also recalls an occasion 
where a two-pole enclosed line switch 
was opened, but upon inspection it 
was discovered that the insulating bar 
connecting the two poles of the switch - 
together had disintegrated (the switch 
was mounted outside in the weather) 
thus failing to completely open the 
switch contacts. 
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AREA OF ; 
LEAK AIR STEAM WATER 





Number of Total cost Pounds wasted Total cost | Gallons wasted| Total cost 

Diameter cubic feet per | of waste per per month of waste per per month of waste per 
Inches month at 75 | month I1c per| at 160 Ib. month 65¢ at 60 Ib. month 16¢ per 
Ib. pressure | 1000 cubic feet pressure per 1000 Ib. pressure 1000 gallons 


Ge '/." | 13,468,000} $1,481.44 | 1,219,280 | $792.53 | 1,524,100 | $243.86 
S@ °2/,'| 7,558,500} 831.44 | 684,290 | 444.79 | 855,360 | 136.86 
@ '/,'| 3,366,990| 370.37 | 304,820 198.13 | 381,020 60.96 
@ "| 824,570 90.70 74,650 48.52 93,310 14.93 
@ "| 213,000} 23.43 19,280 12.53 24,0 3.86 
@ 1/5." 52,910 5.82 4,790 3.01 5,990 .% 















































hat does it cost you each month 


... Tor aie Slee, Wale, you MevEr use? 


Maybe you've never checked the actual cost of valve 
leakage. If you haven't, you'll doubtless be startled at 
these figures. : 
A single valve leak the size of a pinhead can waste 
enough air in a month to approximate the cost of a new 
valve. Steam leaks... water leaks... also take a heavy 
toll if neglected... not to mention the wastage of such 
@ critical item as fuel. 
Where Lunkenheimer Valves are given ordinary care, 
such losses are held to an absolute minimum. These 
quality-built valves are designed to give extra long 
service with the lowest possible outlay of time, labor, 
and money, for maintenance. 
Enlarged copies of the above chart for posting in 
your plant are available on request. Also avail- 
able are the services of your nearby Lunkenheimer 
- Distributor, who is fully equipped to assist in solu- 
| tion of your operating or maintenance problems. 
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THE LUNKENHEIMER 2: 


~=“QUALITY’=— 


CINCINNATI 14, OHIO. U.S.A. 
NEW YORK 13. CHICAGO 6 
BOSTON 10. PHILADELPHIA 7 


EXPORT DEPT. 318.222 HUDSON ST. NEW YORK 13. N. Y. 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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LETTERS ano COMMENTS 


Over-Temperature 
Alarm 


ANSWERING the query of the hotel 
engineer in the April issue, page 93, 
I assume that the faulty operation of 
his refrigeration system permitted the 
temperature in his meat storage room 
to rise above the safe point and he 
lost his meat because the room got 
too warm. His manner of stating the 
problem, however, is ambiguous since 
he speaks of “the ice machine running 
below temperature” and ‘the system 
froze up.” If it literally “froze up” I 
don’t see how the meat could spoil 
since I never heard of frozen meat 
spoiling. 

However, if the system ran at over- 
temperature the solution to the prob- 
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ELECTRICAL 
——— — CONNECTIONS 
M TO BELL OR 


SHORT PIPE NIPPLE 
—_ 
FUSIBLE DISC MOLDED TO 


ae CONTOUR OF COIL 


DISC SOLDERED TO WIRE 


If the temperature of the refriger- 
ant coil rises high enough to melt the 
wax or the ice, the tension on the 
wire is released and the spring on the 
switch: will close the electric circuit 
and ring the bell or turn on a light. 

Figure 2 shows a modification of 
Fig. 1 in which the wire under tension 
between the fusible plug and the elec- 


‘tric switch, is connected to a flat 


spring above which is mounted a mer- 
cury switch which makes the electri- 
cal contact when the glass receptacle 
containing the mercury is tilted. 

Naperville, Ill. J. R. DARNELL 


LIGHT 














Correction 


Attention is directed to an error in 
the caption to the illustration on page 
114 of the May issue. This caption in- 
stead of reading, “Diagram showing 
layout of condensing water system,” 
should read, “Diagram showing ar- 
rangement of boiler plants and steam 
distribution system.” 
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Fig. 2. A modification of the alarm arrangement shown in 


<4— REFRIGERANT QOIL 


SET SCREW 
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Simple, home-made over-temper- 
ature alarm : 


Fig. 1. 


lem is simple. As shown by Fig. 1 a 
device could be clamped onto the coil 
circulating the refrigerant at a point 
where faulty operation might cause 
damage. This device consists of a 
short nipple of % or % in. pipe to 
which has been welded a piece of 
strap iron bent in the form of a hook 
which can be clamped to the refrig- 
erant coil by means of a set screw. 
Before clamping the device onto the 
coil, a disc of low temperature (eutec- 
tic mixture) fusible alloy, or wax, or 
even a disc of molded ice, through 
any of which there is a small hole, 
is inserted in the lower end of the 
pipe nipple. A piece of flexible wire 
with a small flat disc which is welded 
or soldered onto one end of the wire, 
is threaded through the disc of fusible 
or easily melted material and then 
connected to a spring operated switch 
which will ring a bell or cause a light 
to flash on or operate both of these 
signals. 


110 


Fig. 1 








Questions 


And 


Answers 








Question No. 297 


How Make High-Pres- 
sure Steam Out of 
Low-Pressure Steam? 


SOME TIME AGO we recall seeing 
published data telling how high-pres- 
sure steam was produced in a low- 
pressure plant by means of a steam 
compressor and a superheater. 

A local plant is interested in this 
subject, as they have a very small 
high-pressure steam requirement, as 
compared to a 150-hp heating re- 
quirement. M 

If Q & A readers know of any eco- 
nomical way of producing high pres- 
sure steam for this purpose, in addi- 


tion to the above method, we would 
appreciate any comments or sug- 


gestions. 
Canton, Ohio ©. 3D. 


Editor’s Note:—-If this plant wanted 
to compress steam to a pressure 
somewhere between its boiler pres- 
sure and some lower pressure, it 
could do so with a thermo-compres- 
sor. But this device, which operates 
on the principle of the steam jet air 
pump, would not, so far as we know, 
produce a pressure above that at 
which its motive steam is generated. 

It seems to us that the simplest, 
quickest and cheapest way for this 
plant to obtain a small amount of 
high-pressure steam would be to 
generate it directly from burning 
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Unibestos, being sectional for vir- 
tually all size pipes, greatly simpli- 
fies the application of insulation to 
bends and elbows. You simply 
mitre sectional Unibestos to fit—the 
fibrous nature of the material used 
in Unibestos (amosite) makes for a 
more perfect seal; eliminates much 
of the need for filling in with plastic 
—requires only a surface applica- 
tion to finish it off in a neat, clean 
and efficient job. 
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fuel. Small capacity, high-pressure 
steam generating units for this pur- 
pose are: the Besler, capable of pro- 
ducing 2500 Ib per hr of 2500-psi 
steam per generating unit; the Va- 
por-Clarkson unit for capacities of 
500 to 3000 lb per hr of 300-psi steam; 
the Clayton unit, capacity 300 to 
4500 lb per hr of 150 psi steam; old 
high-pressure boilers designed for 
pressure of 600 to 1000 psi from 
Doble, Stanley or White steam auto- 
mobiles. All these small steam gen- 
erating units were described in de- 
tail in Answer No. 253, Q&A section, 
P. E. & E, August, 1944, pages 98- 
102. 


Question No. 298 


What Types of 
Boilers and Stokers 
Should They Choose? 


WE NEED some additional boiler 
capacity, approximately 450 or 500 
hp to supply steam to our creamery. 
We haven’t definitely decided what 
would be the better type boiler and 
stoker to use for this type of steam 
generation. We burn coal of around 
10,000 Btu quality, with a rather high 
ash content, around 12 per cent. 

We are wondering what the opin- 
ion of Q & A readers would be in 
regard to the boilers and stokers we 
should choose: that is, Scotch Marine, 
HRT or water-tube boilers and under- 
feed, spreader type or chain grate 
stokers. We will appreciate any in- 
formation you can give us on this. 
Indiana O. B. 


Question No. 299 
What Sucks the Water 
Out of the Bucket? 


WE HAvE two 15-ton horizontal 
ammonia compressors. We have an 
evaporative condenser from which 
we get very good results. The plant 
is shut down over night and started 
each morning. Well, when I go to 
purge air and gases from the evapo- 
rative condenser, I run a hose from 
the purge valve into a bucket of 
water. Sometimes the gas is purged 
in this manner very satisfactorily. 
But at other times I crack the purge 
valve and, if I don’t look out, the 
water will be sucked from the 
bucket. Could you tell me what 
causes this? 
Brooklyn, N. Y. Pie Ga «8 


Question No. 300 
How Aerate Water 
to Remove CO.? 


A FEW MONTHS AGO we were treated 
to an exceptionally good series of 
sketches in P. E. & E. on feeding 
acid to boiler feedwater. (This was 
Problem 33: March, May, June, 1944, 
issues, P. E. & E.—Ed.) 

I wish to feed acid to zeolite- 
softened water and would appreciate 


it if these and other engineers would 
tell us the following: 


1. Methods of aerating to remove 
CO, after the acid is added; 

2. Capacity of blower or amount 
of compressed air for aerating 
a given amount of water; 

. Methods of testing to determine 
when the CO, has been removed 
and when the water has been 
properly treated. In my case 
the water before softening has 
17.5 gpg hardness; 

4. Best place to introduce the acid; 
5. Corrosion troubles to be ex- 
pected. 


Appleton, Wis. M. P. 


Aeration is the process of bringing 
air into cortact with water to remove 
CO, and other gases from the water. 
The process is frequently recom- 
mended for removing CO. after acid 
treatment in connection with zeolite 
water softening systems in power 
plant water treatment. 

It does not replace the use of the 
deaerating heater to remove CO, but 
instead improves the operation of this 
heater. When feedwater has a high 
CO, content, either as CO, in the raw 
water or as CO. produced during the 
reactions in the softening process and 
from the addition of the acid, the 
deareating heater may not be able to 
remove the CO. completely. This is a 
result not of any defect in the heater 
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Fig. 1. Decarbonation system using com- 
pressed air to aerate water to remove CO. 
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but of the relations between the par- 
tial vapor pressures in the heater and 
the release of the CO.. It is often 
recommended, therefore, that when- 
ever the feedwater contains more 
than 25 to 30 ppm of free CO,, re- 
gardless of whether this CO: was 
originally present in the raw water 
or results from the method of water 
treatment, the CO: content should be 
reduced to 10 to 15 ppm or less be- 
fore the water goes to the deaerating 
heater. This remainder, together with 
the dissolved oxygen, will then be 
completely removed by the heater. 

The device most commonly used for 
aerating water to remove CO, ahead 
of the heater is usually known as 
degasifier, as described below. Other 
methods have been used, however, 
and these will be noted first. 
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Fig. 2. Steel coke tray aerator for remov- 
ing CO. from water 


In general, contact of water and 
air can be brought about by: 

a. Introducing the air into the 
water. 

b. Introducing the water into the 
air. 

The following methods of carrying 
out both a and b are described in the 
Water Conditioning Handbook, pub- 
lished by The Permutit Co., from 
which the illustrations Figs. 1 to 6, 
were also adapted. 

Air may be introduced into water 
by blowing it through water con- 
tained in an open tank, or by blowing 
the air into water under pressure in 
a closed tank, which may or may not 
be vented. Blowing the air through 
water in an open tank may be done 
by means of air grids as shown in 
Fig. 1, the source of the compressed 
air being a blower or compressor. 

The second method of aeration- 
introducing water into the air—is the 
most widely employed. The most sat- 
isfactory method of doing this is with 
the degasifier in which the water 
rains down over a series of slot trays 
through a controlled counter-current 
of air. The least efficient device is 
one in which a short thick stream of 
water flows through the atmosphere. 
Other devices range between these 
extremes. 

It has been found that, contrary to 
some opinion, drops of water do not 
produce the most efficient aeration for 
limited travel. On the contrary, it has 
been found that production of films 
of water and presentation of fresh 
surfaces produced by a large number 
of slats or trays, with very slight 
falls between them, are most efficient. 
This idea combined with the use of a 
controlled counter-current air flow 
has been used in the degasifier. 
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Fig. 3. Wood-slat tray type aerator for 
removing CO, from water 
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On All Your Piping Materials 
eee BE SURE WITH CRANE 


A single source—your Crane Branch or Wholesaler—supplies them 

ONE SOURCE OF SUPPLY all—valves, fittings, pipe, fabricated assemblies, piping accessories 

—for any service. One standard of quality for all parts, with a single 

ONE RESPONSIBILITY responsibility behind them, helps assure the best installations. De- 

ferred replacement work is speeded up and simplified. Not only do 

FOR ALL PARTS you choose from the world’s greatest line of piping materials—for 

example, in the Standard Iron Body Wedge Gate Valves shown below— 

ONE STANDARD OF QUALITY but you also benefit from 90 years’ experience in meeting industry’s 
piping requirements. 


Heat transfer 
and Pump 
Hook-up in 
process piping 
system. 
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{ %TANDARD 
4ROW 
SERVICE RECOMMENDATIONS: Crane Standard Iron Body 
Wedge Gate Valves with Brass trim are recommended 
for steam, water or oil lines; all-iron valves for oil, 
gas or fluids that corrode brass but not iron. Made in 
O.S.&Y. and Non-Rising Stem patterns. 


Working Pressures 





Size of Valve 


Screwed or Flanged End Valves 


Hub and Valves 





Saturated 
Steam 


Cold Water, Oil 
or Gas, Non-Shock 


Cold Water or Gas, 
Non-Shock 





2 to 12 in. 
14 and 16 in. 
18 to 24 in. 








125 pounds 
125 pounds 
* 


200 pounds 
150 pounds 
150 pounds 








200 pounds 
150 pounds 
150 pounds 








*For steam lines larger than 16-in., Crane 150-Pound Cast Steel Gate Valves are recommended. 
(For sizes under 2-in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. Branches and Wholesalers Serving All Industrial Areas 
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a PLUMBING - HEATING - PUMPS 


June, 1945-— POWER PLANT ENGINEERING — Chicago, III 113 








DISTRIBUTOR 
NIPPLES 


STAGGERED 
SLAT TRAYS 


aoa ats 
Peteeetey 





Fig. 4. Degasifier 
for CO. removal 
from water, show- 
ing counterflow of 
water and air 








There is a type of aerator, shown 
in Fig. 2 in which the water is al- 
lowed to flow over louvered struc- 
tures containing coke trays with air 
spaces between the trays. The enter- 
ing raw water flows into a distribut- 
ing tray, which distributes it evenly 
over the entire area and then permits 
it to drop through an air space to the 
surface of the first layer of coke. The 
water percolates through the porous 
coke, then drops from the bottom of 
the first tray through an air space to 
the surface of the second tray. This 
operation is repeated through the 
series of trays and the water rains 
down finally through an air space 
into a catch basin. 

The latter may be equipped with 
an inlet float valve or with a float- 
operated pump switch to stop the 
flow of water whenever the consump- 
tion of the aerated water diminishes 
to the point at which the catch basin 
might overflow. The detention period 
in catch basins varies from 15 min to 
2 hr, the majority of installations 
having less than a %4-hr period. 

Another type of aerator shown in 
Fig. 3, is the wood slat tray aerator, 
in which the water rains down from 
one tray to another through the air 
until it reaches the catch basin at the 
bottom. 

For efficient aeration, says the Wa- 


ter Conditioning Handbook, the flow . 


of air should be counter-current to 
the flow of water. Therefore, as the 
water rains downward through the 
aerator, the air should enter the bot- 
tom and pass up through the water 
and emerge at the top. In the open 
types of aerators shown in Figs. 2 
and 3, volumes of air are introduced 
by natural air circulation and their 
directions of flow are erratic, being 
dependent on wind velocities, eddy 
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currents, and relative temperatures 
of the air and water. Hence there 
are variations in the degree of aera- 
tion, windage losses, and often serious 
spray problems. 

To overcome these difficulties and 
control the entire operation, the de- 
gasifier shown in Fig. 4 has been 
developed. This employs a controlled 
and constant flow of air, the direction 
of which is always counter-current to 
the flow of water. 

A given amount of air brought into 
intimate contact with water contain- 
ing, for example, CO, in solution, can 
remove only a certain quantity of the 
CO:. For as soon the CO: left in solu- 
tion corresponds to the increased par- 
tial pressure of that taken up by the 
air, no more CO: can come out of the 
solution. Therefore, as the water is 
being gradually relieved of CO., it 
must be continually exposed to an 
atmosphere having a lower partial 
pressure of this gas. Also, rapid and 
effective removal of the dissolved gas 


requires that the stream of water he 
broken up and redivided so as to re- 
peatedly expose a new surface, thus 
bringing each particle of water inio 
contact with the air. With counter- 
flow, the water giving up its dissolved 
gas is constantly being exposed io 
air containing less of this gas. On the 
other hand, the rising air encounters 
increasing and more easily removable 
quantities of the gas. 

To accomplish this, the degasifier 
of Fig. 4 has been developed. It con- 
sists of a shell filled with staggered 
slat trays as shown. Construction is 
of corrosion-resisting materials. Wa- 
ter is admitted through an air seal 
into an inlet chamber at the top. This 
chamber has distributor nipples that 
distribute the water uniformly with- 
out allowing appreciable change in 
water level in the inlet chamber with 
variations in flow rate. The water 
from the distributor nipples cascades 
over the slat trays, which are stag- 
gered so that water from the edge of 
one tray strikes the middle of the 
tray below. The water films are thus 
repeatedly broken up. Water is dis- 
charged at the bottom through an air 
seal. Air from the blower flows from 
the bottom up through the slat tray 
openings and out through air stacks 
in the inlet chamber. to the discharge. 

Figure 5 shows the theoretical 
amount of air required with counter- 
flow of air and water to reduce the 
CO. content of the water from any 
given initial value to the desired final 
value. The diagram is based on a 
water temperature of 59 F. Since the 
solubility of CO. in water varies with 
the temperature, becoming zero at 
212 F, the air ratio as determined in 
Fig. 5 must be corrected by multipli- 
cation by a factor determined from 
the temperature correction curve of 
Fig. 6. 

If compressed air were to be used 
for aeration the amount required as 
shown by Fig. 5 could be calculated 
from the table Discharge of Air 
Through an Orifice, page 114, Com- 
pressed Air Data, Fifth Edition, pub- 
lished by Ingersoll-Rand Co. For ex- 
ample, with a %-in. orifice and an air 
pressure of 70 psi gage, the theoret- 
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ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST BE! 








balances heat 
in-put and out-put 


.--You SEE the 12 Vital Points of Modern 
Combustion Control in Hays Sales Visual 
The most comprehensive, most understandable 
explanation of automatic combustion control 
ever compiled. Ask the Hays representative to 
show it to you. 
1. The purpose of Combustion Control. 
. How that Purpose is accomplished—3 
methods of control. 
. What results can be expected of each. 
. Elements of a good control system. 
. Elements of a good controller 
Coordinating the controllers. 
Selecting the best system for your needs. 
. How Automatic Combustion Control oper- 
ates. 
. How each individual controller operates. 
. How controllers are calibrated and adjusted 
to fit requirements. 
. How controllers are stabilized to prevent 
hunting or over-travel. 
. Typical installations of Automatic Combus- 
tion Control. 
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WUstion Control 


ERE IS METERING CONTROL reduced to its 
simplest, most effective terms: 
eA master steam pressure controller responds to 
changes in steam pressure and adjusts air and 
fuel controllers 
e Air and fuel feed controllers, operated by accurate 
impulses from the master controller, supply the 
correct amount of air and fuel to maintain the 
steam pressure constant 
e A furnace draft controller operates to hold furnace 
draft constant 
These control units measure every slight variation 
in every combustion factor—and instantly adjust them 
in a precisely coordinated pattern. Impulses 
to all actuating devices are instantaneous—because 
they are electrical. 

There you have it. 

How that system will benefit your business—by 
vital savings in man-hours and steam costs—can 
easily be learned by consulting with Hays engineers. 
As a practical first step, arrange to see the Hays 
Visual Explanation of Automatic Combustion Con- 
trol—worth seeing. Write us about it. 
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Fig. 6. Temperature correction factors for 
Fig. 5 


ical discharge of air into the atmos- 
phere would be about 300 cfm of free 
air. This would have to be multiplied 
by 0.97 for well-rounded entrances 
and 0.65 for sharp-edged orifices. 
These are not exact calculations but 
given merely to indicate the method. 
Furthermore, the compressed air ve- 
locity at the nozzle exit would be 
high and in a degasifier there would 
be problems in distributing and con- 
trolling it. 

With the degasifier shown in Fig. 
4, standard sizes of unit can be ob- 
tained ranging from 53 gpm max- 
imum capacity up to 5500 gpm. The 
blower and its driving motor are 
either supplied with the degasifier or 
the sizes. of the motor and blower 
capacity can be obtained from the 
manufacturer. 

In regard to methods of water test- 
ing, some detailed instructions from 
Urban C. Fleming, Jr., Chemist, City 
of Holyoke Gas & Electric Dept., and 
.from E. O. Davis of Chicago, are be- 
ing prepared for publication in an 
early issue. 


Answer No. 275 


What Is P-T Relation 
at Freezing Point 
of Water? 


THE ONLY INFORMATION I have handy 
says that under 130,000 psi, 16 volumes 
of water will be reduced to 15. In freez- 
ing, water expands to 1,0855 times its 
volume. 

Assuming the resiliency of the most 
minute particles of which water is com- 
posed will remain the same whether the 
water is in a liquid state or a solid 
state, we may calculate: 


1 


1.0855 
-—— X 130,000 = 163,800 psi 
15 


16 


roughly the pressure required to reduce 
ice to its liquid volume. This 163,800 psi 
would be the pressure inside W. E. P.’s 
container after the water had frozen, 
provided the steel did not give. 

I have not handy information on the 
tensile elasticity of steel. If W. E. P. 
wants to know roughly what pressure 
will be reached in his container he may 


look up what percentage of its original 
length steel will stretch and return to 
its original length, supply the informa- 
tion in the following equation, and solve 
for the unknown, letting X equal pres- 
sure reached in psi: 


x 


ought to obtain special grates with 
approximately 1-in. openings, to pro- 
vide ample space for the sand to drop 
out of the wood into the ash pit. 
Second, he ought to increase the fir- 
ing door opening at least 75 per cent 





elasticity of: 
container 





tensile strength 
container in psi 


0.0855— | 





b, ne 


X 163,800 


0.0855 


He will understand that X may not 
exceed the tensile strength of container, 
for the elastic limit will be exceeded, 
and the tension will decrease with the 
increase in expansion of the water be-. 
yond the container’s elastic limit. 

The tensile strength of the container 
will be roughly the thickness in inches 
times the rating of the steel. More 
closely calculated, it will be Outside vol- 
ume cu in.—Inside volume cu in. X 
tensile rating. Incidentally, 3 in. of boiler- 
plate with a rating of 55,000 psi is about 
the inside limit for W. E. P.’s container. 
It has been assumed the temperature 
will remain constant at 32 F. Below this 
temperature ice begins to contract. 

In freezing, water, I understand, re- 
leases 143 Btu per Ib without falling in 
temperature. In other words, W. E. P. 
may have water at 32 F, and he may 
have ice at 32 F. The difference lies in 
the Btu content. This is known as the 
latent heat of fusion. It is called latent 
because its presence is imperceptible. 

It is my idea that the most minute 
particles of which water is composed in 
the liquid state are constantly in circula- 


_tion. The latent heat of fusion is con- 


tained in the momentum of these minute 
particles and amounts to: 

143 Btu X 778 ft lb per Btu=110.254 
ft lb momentum in one pound of water 
atsoeor. 

Freezing is an arresting of these 
minute particles. It is possible that when 
their traffic falls below the speed main- 
tained at 32 F it jams. The resulting 
exchange of momentum is measured in 
units of heat, the statistics of which 
have already been given, 110,254 ft Ib 
per lb of water. 

In this arresting process, the water 
particles, like bricks in a barrel, come to 
a stop in awkward positions not making 
for the most economical utilization of 
space. The wastage of space is prob- 
ably not uniform for each particle, but 
for the bulk a definite average is main- 
tained. The temperature does not change 
in the process. But the bulk expands by 
0.0855 times its liquid volume. 

Omaha, Neb. Paut WEFELMEYER 


Answer No. 287 


How Stop Trouble from 
Sand in Wood Fuel? 


He Burns Sawdust Containing 
75% Sand Without Difficulty 


To ELIMINATE this trouble several 
things can be done. First, J: J. P. 





larger than the original firing door. 

Through this increased opening, 
overfire air should be admitted over 
the fire. This would produce better 
combustion and cause the flame to 
burn down closer to the grates, allow- 
ing more sand to drop out through 
the grates. It will also prevent smoke. 
At the same time it will decrease the 
draft up through the grates from the 
ashpit. 

I would suggest setting the grates 
as low as possible and cutting down 
on the draft at the ashpit door. 

It will also improve matters if a 
Dutch oven can be added to increase 
combustion space. 

We have had experience in burn- 
ing sawdust containing 75 per cent 
sand by the above methods and have 
never had difficulty caused by the 
sand. 

Brooklyn, N. Y. STEPHEN KULICH 


Answer No. 291 


Help Wanted on Lubri- 
cation and Inspection 
Schedules 


Log Book and Card File Systems 


IN REPLY TO your question on lu- 
brication and inspection schedules— 
which is an interesting and important 
part of any plant’s operation to keep 
track of the motor records—we have 
tried several methods but find the log 
book or file card method the easiest 
and most complete. Either one can 
be used separate from the other, or 
together if wanted. 

If the log book method is used, 
merely reserve a page for each motor, 
its number, location, etc. If the log 
book is used in conjunction with the 
card file system each page of your 
book should correspond to its file 
number, for an easy check one with 
the other, if any information is 
needed. 

The file card system can also be 
used separately with each motor num- 
ber, location, etc., on the cards. For 
easy reference each department or 
section of the plant can be divided 
up and each motor listed in that sec- 
tion; as an example—Section A, mo- 
tor number, location, etc. In this way, 
a record can be kept of any number 
of motors and inspection and lubri- 
cation records can be listed as com- 
pleted. ; 


Westwood, Calif. R. G. SUNDQUIST 
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“SR” series are avail- 
able for standard or 
non-standard fittings. 
Your service require- 
ments and specifica- 
tions determine the 
number of metal and 
asbestos spiral turns 
per diameter in each 
gasket. The gasket is 
readily removable from 
the reinforcing ring for 
replacement. 
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THE STORY 
BEHIND THE 
GASKET 
THAT 
BREATHES” 


Note on this cutaway drawing, the 
small air hope under each U-groove 
in the metal 

There are twin artes of asbestos fi ller 
between each spiral thickness in the 
AJAX Gasket which cannot meet in the 
center under the wedge-like groove. 
Therefore a ‘breather-space" is pre- 
served in the heart of the gasket which 
assures its automatic reaction to me- 
chanical compression, to internal pres- 
sure variation, and to temperature 
changes. 

The AJAX Gasket expands and con- 
tracts — “breathes — with changing 
pressure conditions — and retains the 
positive, secure seal you require at all 
times. 


The above cutaway is the AJAX SR 
Compression Gauge Flange Gasket 








Write today for complete AJAX data— available in Catalog 202 D. s, 
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Oil Chart for Every Motor 


IN ANSWER to W. E.’s question here 
is the system we have adopted here 
at our plant. We have many, many 
times the 250 motors that W.E. has. 

Before any motor leaves the re- 
pair shop or any new motor is in- 
stalled, one of the enclosed tags, Fig. 
1, is tied to it. This reminds the elec- 
trician that installs the motor to 
make a final check for oil before 
starting the equipment. He fills out 
the tag and returns it to the Electri- 
cal Office for the district, where the 
tag is filed according to the building 
the motor was installed in. This way 
we have eliminated burning up bear- 
ings, because everyone though the 
other man oiled the motor before it 
was installed or reinstalled. 





NOTICE 


CHECK THIS MOTOR 


FOR OIL 


BEFORE STARTING 
When Installed 
Signed Date 











Fig. 1. This tag on every new or repaired 
motor reminds electrician to check oil 


Also inclosed is the oil chart form 
Fig. 2, that we use and rely on. 
There is a chart for every motor in 
the plant. These charts are used by 
the oilers and signed by them as well 
as by the foreman in charge of the 
district. These charts are kept on 
file in the chief’s office and are filed 
as follows. They are made to fit a 
Standard Notebook and are used 
thus: 

All motors to be oiled weekly are 
filed in the Weekly Book according 
to building, those to be oiled monthly 


in the Monthly Book, etc. This sys- 
tem has been in effect for some time 
now and proves very satisfactory. It 
makes each oiler directly responsible 
for the motors in his district and 
shows just what he has done. This 
is very handy if he should be absent 
from work and someone is assigned 
to replace him. 

Once this system is set up there is 
no trouble in keeping it up and all 
the information as to oiling is at the 
Chief’s fingertips. This chart system 
also causes the oiler to realize the 
responsibility of his job and causes 
him to take an interest in it. 

RosBerT P. DEANTHONY 
Dayton, Ohio 


Answer No. 292 


How Divide Load 
Between Two Syn- 
chronous Converters? 


Must Study Several Factors, 
Says von Dannenberg 


THE WRITER interprets the question 
as essentially one of operating needs, 
i.e., making the two converters oper- 
ate satisfactorily in parallel sharing 
“proper share of the load” rather 
than one of “per cent of efficiency”... 
in its strict interpretation. 

The details indicated in the wiring 
diagram show conventional and cor- 
rect installation, so far as the general 
connections are concerned. Since only 
some general information about oper- 
ating trouble is given, it is in order to 
inquire whether the two units have 
operated together in parallel satisfac- 
torily in the past or is the present 
situation one of recent development. 
The period given—‘“3 or 4 hr’’—before 
operating difficulties begin, might at 
once indicate the building up of some 
disturbing factor in either or both 


NEGLECTING A MOTOR IS SABOTAGING A MOTOR 











EQUIPMENT LUBRICATION DATA SHEET 


MACHINE DRIVEN— 











SERIAL NO. 








TYPE OF LUBRICATION 
TYPE OF BEARING: BALL 





TEMP. RATING 
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I | ROLLER | SLEEVE | [_conprnion | 





REMARKS— 











SIGNED— .... fod 





Fig. 2. Oil chart form like this is used for every motor in plant 


converters. The questioner states ‘one 
machine or the other will begin {o 
carry more load than it should have,” 
but does not state whether the load 
shifts from one to the other unit in 
swings, or whether it remains steady 
or settles down to a fixed relation out 
of proportion to the capacities. 

The study of load division is af- 
fected by many variable elements, so 
as to make it necessary to conduct a 
systematic study and make changes 
with great care. Some of the features 
to be checked are: 

1. Check the transformer’s ratios at 
no load and be sure the converters 
have the same voltage with equal 
power factors. 

2. The series field shunts should be 
adjusted to give as close an agreement 
as possible in the slope of the varia- 
tion of voltage d-c with load. 

3. The length of the a-c leads from 
the transformer terminals to the con- 
verters should have the same react- 
ance volt drop throughout the range 
of load. If this is not practicable, the 
series field of the unit with the lower 
reactance should be made stronger 
by increasing the shunt resistance. 

4. The resistance of the series 
fields, which includes their shunts, to- 
gether with the resistances of the 
cables from these fields to the main 
bus, can be adjusted in inverse pro- 
portion to the rated capacities of the 
converters. 

To summarize, correct load division 
with equal power factor is only pos- 
sible with adjustment of the relations 
outlined and may require considerable 
testing. Possibly the manufacturer 
can give the quickest aid if all the 
factors concerned are presented. Even 
some loose connections, through vibra- 
tion when heated, will give erratic 
performance. 

It is possible to control the load 
division between synchronous convert- 
ers by adding an induction type regu- 
lator, usually between the transformer 
and the machine. Increasing or de- 
creasing a-c voltage will change the 
d-c load accordingly. It can also be 
accomplished with less exactness by 
inserting a variable reactor arranged 
with a series of taps which can be 
operated like the tap changer of a 
transformer. Either of the foregoing 
methods leads to some expense and 
complication. 

Where the load conditions remain 
reasonably within limits, it is pos- 
sible to vary the a-c lead reactance 
in a simple and inexpensive way by 
adding laminated ring sections which 
can be slipped over the a-c leads until 
the proper load division is obtained. 
These ring sections are found in use 
in connection with low voltage a-c 
network systems and are used to bal- 
ance the loads or adjust them be- 
tween transformer banks. The ad- 
vantage of this remedy is the ease 
with which the adjustments can be 
made to suit changing conditions. 


C. O. von DANNENBERG 
Brooklyn, N. Y. 
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One of 3-2" 
Copes Type RG-2 
Feed Water Regulators 
installed on oil and gas 
fired units of 43,000 Ibs. 
per hour capacity. A 
differential pressure 
control is combined 
with the feed con. 
trol valve. 


“PERFORMANCE CAN’T BE BEAT- 
THEY NEVER LET YOU DOWN” 


That's THE EXPRESSED OPINION of a Chief Engineer concerning his 
Copes Feed Water Regulators. It typifies the experience of Copes users 
everywhere, who have grown accustomed to effective, dependable feed 
water control. 


Reasons why Copes Regulators perform exceptionally well, are:- 


(1) Fully Automatic continuous feed in accordance with demand. 
(2) Utilization of the simplest principle without mechanical complica- 
tions. Few parts—all sturdy. 
(3) Positive response to level changes 5 to 8 times faster than other 
devices. No perceptible lag. 
(4) Overwhelming ratio of power to friction. 
(5) Most closely balanced valve plungers made—no “‘chatter’’ or 
“jumping”. 
On small wep at ing (6) Port areas individually designed for the installation. No over— 
ratings and pressures, 


COPES Type OT quickly pays 
ioe i eee Per These features, plus others, assure the Copes user of a big return on a 


ous feed that means more small investment. Full details in Catalog 12-44, sent promptly upon request. 

steam per pound of fuel. Makes 

operation safer by stabilizing NORTHERN EQUIPMENT CO « 652 Grove Drive, Erie, Pa. 

water level. Fully-automatic, — “ FEED WATER REGULATORS * PUMP GOVERNORS « DIFFERENTIAL VALVES 

it saves time for operators. LIQUID LEVEL CONTROLS * REDUCING VALVES AND DESUPERHEATERS 
BRANCH PLANTS IN CANADA AND ENGLAND _ REPRESENTATIVES EVERYWHERE 


or under-sizing. 


YY MMVI SW Mdddde 


Yy 


For SAFETY and ECONOMY Seetfy 
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HEAT BALANCE FOR OIL OR COAL. 





1. Heat absorbed generating steam 


W x (H, — he) x 100 
Fx B 


, G x 0.24 (T —t) x 100 
2. Heat loss in dry chimney gases, per cent = i 


11CO, + 80, +7 (CO + Ng) 
3 (CO, + CO) 
co 
co, + CO 





(boiler efficiency) per cent = 








Where G = dry gas wt. = Cs 


x 10,160 x C x 100 


B 
M (1089 — ¢ 





3. Heat loss in unburned gas, per cent = 
+ 0.46 T) x 100 
B 


f 





4. Heat loss due to moisture in fuel, per cent = 


5. Heat loss due to water from combustion of hydrogen, 
9 x H x (1089 — t + 0.46 T) x 100 
B 


6. Heat loss due to combustible in refuse (for coal-fired installations only), 
R x K x 14,600 x 100 


B 
7. Radiation and Unaccounted for loss = 100 —[ (1) + (2) + (3) + (4) + (5) + (6)} 


The excess air loss is included in the above losses. Frequently it is desirable 
to approximate the loss due to excess air alone, in which case the following 
formula applies: | Heat loss in excess air, per cent = 0.019E (T — t) 


; O2 
Where E = Excess Air = O26IN, —O> 


The symbols used in the foregoing formulas are: 





per cent = 





per cent = 


, expressed as a decimal fraction 


Lb. of steam evaporated per hour. 
Lb. of fuel burned per hour. 
Btu. per lb. of fuel as fired. 
Heat in steam at outlet of unit, Btu. 
per lb. 
Heat in feed water entering unit, 
Btu. per Ib. 
Temperature of gas leaving unit, F. 
= Temperature of air entering unit, F. 
= Temperature of fuel entering unit, 
F. 
C = Lb. of carbon burned per Ib. of fuel 
as fired, calculated from the ulti- 
mate analysis of fuel. 


Throtting Calorimeter Formula: 
Moisture in Steam, per cent = 


M = Lb. of moisture per Ib. of fuel as 
fired, from the ultimate analysis of 
fuel. 


= Hydrogen per lb. of fuel as fired, 
from the ultimate analysis of fuel. 


H 


R =.Refuse per lb. of fuel as fired. 


= Combustible per Ib. of dry refuse. 


CO», Oz, CO, and Nz are percentages 
by volume of the several gases, secured 
from the gas analysis. 


H — 1150.4 — 0.47 (t — 212) 100 





L 


Total heat in steam at boiler pressure 
Latent heat in steam at boiler pressure ; 
Temperature of steam after passing orifice during test. 


Where H 
L 
t 


— 











Here is a form for calculating the heat balance of a 
boiler that should be of value to all operating engineers. 
It is reproduced here from Babcock & Wilcox Company's 
bulletin on Marine Boilers but, of course, the method is 
equally applicable to any stationary type of boiler. 
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SUN DIESEL LUBRICANTS... 


stop ring sticking 


Heavy carbon :-:--- gummy deposits ~~. 


stuck rings in a diesel do not add up to 


efficient operation. And this trouble may’ 
often be traced directly to the lubricant. 
Breaking rings to free ‘them’ during the 
annual overhaul of a six cylinder diesel 
‘was the general practice of a large New 
England contractor. The lubricants he was 
using formed hard carbon and power- 
killing gummy deposits. Parts replacement 
costs ran high and overhauling became an 
expensive proposition. 

Costs dropped after a Suii Oil Engineer sug- 
Igested a change to a Sun Diesel Lubricant. 
No excessive carbon deposits were pres- 


‘> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 


« cut operating costs 


ent at the next overhaul. The slight amount 
that did form was of a soft nature which 


was easily wiped away. All piston rings 


were free, including the top rings. Costs of 
lubrication and replacement parts dropped 
to a new low.* 


Engineering “Know How” of Sun Engineers 
and the proved quality of Sun Lubricants 
can do much to step up the operating ef- 
ficiency of your diesels, gas-engines, gas- 
oline engines, steam turbines or eléctric 
motors. Sun service is yours to use for im- 
proved production, lower costs and more 
efficient operation. , Write . +h : 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoce News Voice of the Air — Lowell Themes . 


a ero ys Lae 
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Store Coal—_NOW 


(Continued from page 85) 
consumers having more than five days’ 
supply on hand but permitting deliv- 
ery of one ton or enough to last seven 
days to consumers having less than 
five days’ supply on hand. 

It was announced on January 31 
that SFAW had begun wide-scale di- 
versions of bituminous coal in transit 
to supply hard-pressed retail dealers 
in New York, Pennsylvania and Ohio. 
Coal was being diverted, as far as 
possible, from industries with stock- 
piles sufficient for immediate use. 


p——— LEGEND 


Announcement was made on March 
9 that household consumers of all 
solid fuels east of the Mississippi 
River and in certain other areas 
would. be required to file “consumer 
declarations” with their retail dealers 
to receive the 80 per cent of normal 
allotments to which delivery will be 
restricted in the fuel year beginning 
April 1, 1945. 

The above briefed directives are 
only a few of the many that were 
issued by the Government, they are, 
however, typical and no doubt they 
were highly instrumental in prevent- 


























MILLIONS OF TONS OF COAL 






















































































N MAMIJA 
1941 1942 





NO JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC, 


1943, 1944 AND 1945 


Fig. 4. Stocks of coal on hand at electric utility plants 
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Fig. 5. Consumption of fuel for production of electric energy for public use 


ing hardship for many fuel users dur- 
ing the past winter. These were not 
mere suggestions and requests, for 
many of them carried with them the 
force of law and disciplinary meas- 
ures of enforcement were necessary 
in some cases of violation, although 
those reported have been remarkably 
few considering the extent of the re- 
strictions imposed. Most of these di- 
rectives were temporary, being de- 
signed to meet emergency conditions 
and are now being liberalized, par- 
ticularly since the fall of Germany. 
The problem confronting fuel users 
now is to make such drastic measures 
unnecessary during the coming win- 
ter. 
Fuel Economy 

Taking a long range view of the 
fuel supply problem, the engineer in- 
variably thinks in terms of efficiency, 
getting the greatest possible output 
from a given input, using the least 
amount of fuel or heat units to ac- 
complish the ultimate purpose. With 
this in mind the Bureau of Mines 
sponsored the organization of a com- 
mittee of nationally known engineers 
specialized in the use of fuels which 
formulated the National Fuel Effi- 
ciency Program. The entire country 
was organized for a block-by-block 
campaign to assist fuel users in ob- 
taining higher efficiency from their 
fuel. This Program has been effective 
not only in securing higher combus- 
tion efficiency but also in chasing 
down wastes in the application of the 
services resulting from the combus- 
tion of fuel. The service performed 
by this committee will be beneficial 
to the country for years to come, for 
the information gathered and instruc- 
tions given have been put into printed 
form and will be of permanent value 
to all interested persons. 

Reports indicate that savings rang- 
ing from 3 to 35 per cent in fuel con- 
sumption are traceable directly to the 
work of this voluntary organization 
of workers which has set as its an- 
nual goal the saving of 29,000,000 
tons of coal and proportional amounts 
of oil, gas and other fuels. The tech- 
nical facilities of the Bureau of Mines 
has thus been made available to all 
industries and commercial consumers 
through the voluntary organization of 
about 10,000 combustion engineers, 
co-ordinators, and “waste chasers” 
throughout the country. 

The savings reported have been’ 
made almost entirely by employment 
of more efficient methods of operating 
the equipment in service at the time 
the program was initiated. While 
“waste chasers” found numerous cases 
where the equipment in service was 
definitely obsolete, war restrictions 
prevented modernization, a condition 
which has greatly handicapped the 
fuel saving program. With the war 
in Germany at an end, it is hoped 
that installation of modern highly 
efficient equipment will be permitted 
to a greater extent than it has been, 
thus giving fuel users the means by 
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T makes a lot of difference, when 
you’re laying out a piping sys- 
tem, whether you use Tube-Turn 
welding fittings that snuggle up to 
each other going around corners— 
or other type fittings that demand a 
world of “elbow room.” Lines can 
be placed nearer to ceilings and walls 
and nested closer in smaller tunnels. 
Other important advantages of 
Tube-Turn welding fittings include 
lighter weight, greater strength, and 
longer life. Their streamlined design 
ermits easier insulation, and the 
act that they are permanently leak- 
roof means that insulation will not 
a to be replaced. Smooth turns 
insure maximum efficiency of flow. 


TRACE MARK 


TUBE-TURN 


Specify Tube-Turn welding fittings 
for your next piping job, and gain 
all these money-saving benefits! 

For complete information on the 
superiority of Tube Turns’ exclusive 
manufacturing methods and data on 
successful installations in many in- 
dustries, write for Catalog 111. 


Selected Tube Turns Distributors in every 


principal city are ready to serve you from 


complete stocks. 

TUBE TURNS (inc.), Louisville 1, Kentucky. 
Branch Offices: New York, Chicago, Phila- 
delphia, Pittsburgh, Cleveland, Dayton, 
Washington, D. C., Houston, San Francisco, 
Seattle, Los Angeles. 


ee 


See how much less space is 
required for compound turns 
made with Tube-Turn elbows! 


Welding Fittings 
and Flanges 
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which modern efficiencies can be ob- 


tained. 
Store Coal 


Unless conditions change greatly, 
and no doubt some relief will be had 
from manpower shortage and trans- 
portation difficulties, the fuel prob- 
lems of next winter will be no easier 
of solution than they were last win- 
ter, except perhaps that the pattern 
for their solution has been set and 
can, with some variations, be fol- 
lowed under similar fuel-shortage 
conditions. 

Fuel users will probably not be 
permitted to store sufficient coal dur- 
ing the summer months to last them 
through to April 1, 1946, but they 
will do well to store all that the 
Government will permit and to make 
those arrangements now. At the time 
of this writing consumption is greater 
than production with industries dig- 
ging into their reserve stocks to sup- 
ply their needs. This condition, how- 
ever, will no doubt change soon and 
consumers should have their orders 
in early so as to get their stock piles 
built up for whatever contingencies 
may arise. These orders will act as 
a stimulant to encourage full produc- 
tion of mining and transportation 
facilities. 

SFAW has revoked a number of 
winter emergency coal restrictions in 
order to encourage spring and sum- 
mer rebuilding of stocks. One of these 
new orders require dealers to deliver 
30 per cent of their annual require- 
ments by October 1 to domestic con- 
sumers who complied with certain 
regulations, and permits dealers to 
deliver up to a maximum of 50 per 
cent of the consumer’s annual require- 
ments before September 1. 

‘At this time, engineers in power 
plants can do most toward easing the 
fuel situation by building up the effi- 
ciency of their plants. Modernize in 
every direction possible, cut down 
wastes of power and heat, equip the 
plant with instruments and controls 
that permit continuous knowledge of 
physical conditions, keep and study 
records with the purpose of improv- 
ing operation, keep in touch with the 
Co-ordinator in your area of the Na- 
tional Fuel Efficiency Program for 
suggestion on plant betterments. The 
need for fuel saving is urgent and 
requires the co-operation of every 
fuel user. 


Centrifugal Pump 


Control 
(Continued from page 83) 


pressures or even to water hammer 
under certain operating conditions. It 
is usual in such cases to provide pro- 
tection both for the pumps and for the 
system in some form, such as air 
chambers, surge tanks on relief valves. 
The exact nature of the protective 
controls is highly dependent upon all 
the features of the system into which 


124 


they are incorporated and must be 
solved individually. 

As a result, it would be highly mis- 
leading to indicate any overall rules 
or suggestions on the application of 
such controls. However, relief valves 
may be used to protect certain sep- 
arate portions of the system against 
pressures which may be suitable for 
the remainder of the system but ex- 
cessive to that portion. One typical 
example of this application is the use 
of relief valves in the suction line of 
a pumping system provided with both 
check valve in the discharge and foot- 
valve in the suction. The latter is 
seldom suitable for the pressure 
which may exist in the discharge pip- 
ing and may need protection against 
the possible failure or leakage past 
the discharge check valve. 

The surge suppressor used in some 
discharge lines is a reverse form of re- 
lief valve or rather a relief valve 
which opens sufficiently in advance of 
the occurrence of excessive pressures 
to afford full protection against water 
hammer. This valve is arranged to 
open on an excessive drop in discharge 
pressure and close very slowly as the 
pressure is again built up. When the 
check valve in a discharge line 
closes suddenly, the excessive pres- 
sures caused by water hammer are 
preceded by a sudden drop in pres- 
sure immediately beyond the check 
valve. By the time the surge or rise 
in pressure takes place, the surge sup- 
pressor valve is fully open and ready 
to relieve the situation. 

The foregoing is intended mainly as 
a presentation of typical examples 
rather than a listing of all the pos- 
sible control solutions which may act 
to protect either the pump, its driver 
or the system in which the pump is 
operated. 


Armature Winding 
Diagram : 
(Continued from page 93) 


phase-line are connected together. (b)..As- 
sume one position to be 0° as before, and 
the other two positions to be 60° and 300°, 
then the delta connection would be 0°-60° 
for A, 300°-240° for B, and the remainin 
two leads are joined together for phase C. 

(4)..In the form of a slot-star for Figs. 
la, 2 and 2a, sketch the order of vectors 
and the magnetic field angles which occur 
rane phase slots or repeated groups, 
etc 


Ans. Fig. 5A shows the slot-star of wind- 
ing Fig. 1a which has an integral number 
of slots and coils per pole per phase; Fig. 
5B shows the slot-star of winding Fig. 2 
which has a fractional number of slots 
per pole per phase; and Fig. 5c shows the 
slot-star of winding Fig. 2a which has an 
integral number of slots and fractional 
number of coils per pole per phase. 

(5)..Assuming voltage per phase of a 
3-phase stator 2-pole machine, show by 
vector angles (a)..Incorrect delta connec- 
tion with reversed phase winding; (b)..In- 
correct star connection with reversed phase 
winding. (Mark direction of current in 
each phase winding.) 

Ans. See sketch D; check with Fig. 1 
and answers to Questions (2) and (3). 

(6)..What class of lap winding can be 
used in a 2-pole (one unit) machine? (b) 

a wave winding be used in a 2-pole 
(one unit) machine? 

Ans. That “‘unit’’ class in, which adjacent 
phase-groups are connected in series, some- 
pues called ‘‘identical pole-pair’’ lap wind- 
ng. 


(b)..No. Coil group connections are of 
like polarity and therefore require a mini- 
mum of 4-poles or 2-pole pairs. 

(7)..For an integral slot winding explain 
how Fig. 1 shows that each magnetic pole 
represents a repeated group; (b)..for a 
fractional slot winding explain how Fig. 2 
shows that each pole-pair represents a re- 
peatable group. 

Ans. With.an integral number of slots 
per pole Be phase the vectors 1, 2, 3 are 
shifted 180° with respect to 4, 5, 6, hence, 
as shown in Sketch A, 1-4 is 0°, 2-5 is 60° 
— 3-6 is 120° so that one pole makes a 
unit. 

(b)..With a fractional number of slots 
per pole per phase no vector is shifted 
180° with respect to another vector and 
it is seen from Fig. 2 that slot 6 (vector 6) 
lies between slots 1 and 2 (vectors 1 and 
2); the same conditions occur in phases B 
and C, hence two poles make a unit. 


Combustion 


Calculations 
(Continued from page 96) 


it is not necessary to distribute the 
carbon. When 100 mols of dry prod- 
ucts are used the mols will be equal 
to the orsat analysis. The mols of 
carbon will be the mols of C in the 
CO (0.10) plus the mols of C in the 
CO, (14.3) giving a total of 14.4 mols 
or 173 lb. Since the weight of C in 
the fuel must be 173 lb, this estab- 
lishes a ratio between per cent by 
weight and 173. 173 lb = 26.78 per 
cent. 1 per cent = 173 ~ 76.78. The 
sulfur in the fuel will be 1.18 x 173 
-- 76.78 = 2.7, etc. Once the weight 
of the elements in the fuel have been 
calculated the number of mols of each 
can be calculated. This will deter- 
mine the Hz, O:, N: and S in the fuel. 
Once the mols of SO, and H:O have 
been determined the O, in the fuel 
can be determined. The oxygen sup- 
plied in the air will be 22.16 mols — 
0.5 mols in the fuel or 21.66 mols. 

Table VIII shows the same calcula- 
tions when the calculation is made on 
the basis of 100 Ib of fuel. In this 
case the mols of carbon in the fuel 
can be immediately determined. The 
mols of carbon in the flue gas or 
products is distributed between the 
CO and CO.. Since each gas requires 
one mol of carbon per mol of gas, the 
carbon will be distributed between 
them on the basis of their percentage 
by volume. 


Mols of C in CO = 
x 6.56 = .045 


Mols of C in CO: = 


x 6.56 = 6.515 

Since the mols of C in CO, equal 
the mols of CO., we know that 14.3 
per cent = 6.515 mols. 1 per cent = 
6.515 + 14.3. The mols of the re- 
maining dry gases can be found by 
multiplying their per cent by this 
factor. 


STUDIES IN THE General Electric 
Laboratories have developed the use 
of X-rays for determining unknown 
chemical substances in materials un- 
der investigation. This method of 
identifying elements is said to be very 
rapid and is applicable to gases, liquids 
or solids. 


0.1 
14.3 + 0.1 


14.3 
14.3 + 0.1 
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ONE of the 


important achievements 


of Baldwin engineering 


The picture tells the story of one important Baldwin 
development. The Baldwin Diesel in the foreground 
generates almost as much power single-handed as the two 
Jatger diesels in the background: 500 kw. as against a 
combined output of 540 kw 

The Baldwin VM Diesel incorporates every successful 
advance in 4-cycle diesel design, while providing an eco- 
nomical, compact, highly efficient unit that requires a less 
expensive generator than low-speed engines, demands a 


BAL} 


smaller foundation, and can be housed in a smaller engine- 
room. It offers real profit possibilities to plants requiring 
dependable, low-cost power in a 500-1000 hp package. 
The special injection-combustion system makes the engine 
less sensitive to variation in fuel oils. All moving parts are 
enclosed, but are easily. accessible. 

The comprehensive line of Baldwin Diesels includes a 
type to fit each need. Talk to a Baldwin representative before 
you buy. The Baldwin Locomotive Works, Philadelphia 42, 
Pa., U.S.A. Offices: Philadelphia, New York, Chicago, 
Washington, Boston, Cleveland, St. Louis, San Francisco, 
Houston, Pittsburgh, Detroit. 


BALDWIN PRODUCTS 
Hydraulic presses, Testing equipment, Steel forgings and castings, 
Diesel-electric locomotives, Diesel engines, Metal plate fabrication, 
Rolled steel rings, Bronze castings, Heavy machine work, Crane 
wheels, Bending rolls, Plate planers, Babbitt metal, Alloy iron cast- 
ings, Briquetting presses. 


THE BALDWIN 
GROUP 


DIESEL ENGINES 
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Storage Battery 
Welder 


ANNOUNCEMENT COMES FROM the 
Progressive Welder Co., Detroit, 
Mich., of the development of a stor- 
age battery powered resistance 
welder. Such welders do not throw 
continually varying loads on the line. 
They are maintained at charge by 
simple automatic battery chargers 
operating from ordinary factory 
power lines. This type of load repre- 
sents low demand at high power fac- 
tor and an interference-free wave 
shape. It thus promises to eliminate 
many problems that have heretofore 
handicapped central station opera- 
tions. 

The storage battery welders ap- 
parently reduce peak welder loads as 
much as 90 per cent for typical weld- 
ing operations. This permits weld- 
ing to be done in localities where 
— power line capacity is not avail- 
able and releases manufacturers’ 
and utilities’ plant capacity for other 
purposes. It makes unnecessary the 
reserving of capacity in generation 
and distribution plants to accommo- 
date the high momentary demands 
imposed by conventional resistence 
welding equipment. 


The principle of welding with stor- 
age battery power is not new but 
its application has been limited by 
the practical difficulty encountered 
in breaking the enoromous currents 
required for welding the materials 
used in industrial fabrication. With 
the development of a contractor-con- 
troller by the Progressive Welder 
Co., capable of the arcless interrup- 
tion of currents up to 30,000 amperes 
or more storage battery welding was 
made possible. A modified form of 
the familiar carbon pile rheostat, 
the contractor-controller utilizes the 
property of certain carbon com- 
pounds to provide high electrical ccn- 
ductivity when subjected to mechan- 
ical pressure and to rapidly decrease 
their conductivity as the pressure is 
released. Proper selection of the area 
and thickness of carbon discs, rate of 
application and release of pressure 
and the time of contact permits com- 
plete control of battery current for 
any welding operation within the ca- 
pacity of the batteries provided. 


The range of storage battery weld- 
ers now available includes spot, roll- 
spot, and projection in both the 
rocker arm and pedestal types. De- 
sign is such that the battery is an 
integral part of the machine for 
small and medium power capacity 
and separate power packs house the 
batteries for higher power require- 
ments. Models for 6, 12, 16 and 30 
cells have been standardized, the 6, 
12 and 16 cell models being integral 
with the welder. 


Portable Diesel 
Power Plant 


PRODUCTION OF A NEW type Diesel 
generating plant is announced by 
Bardco Manufacturing & Sales Co., 
Los Angeles, Calif. The plant delivers 
37.5 kva 60 cycle current at 240 v, 
3 phase, and at 120 and 138 v, single 
phase. : 

Mounted on a welded I-beam frame, 
the 5000 Ib plant may be hauled or 
skidded to any desired location. Com- 
pletely contained in a heavy-duty, 
sheet-metal housing, it may be oper- 
ated under any weather conditions, 
and in any climate. Louvres on both 
sides of the housing are adjustable 
for warm or cold climates. 

The alternator, is a single-bearing 
flange mounted type, and is connected 
to the Diesel engine by a special flex- 
ible coupling. The exciter is built-in 
and of a new type that greatly re- 
duces the over-all length of the alter- 
nator. Cooling of the alternator is by 
forced draft, with four air filters on 
the inlets, and a thermostat on the 
exhaust air which operates an alarm 
should the alternator become over- 
heated. 

The engine is a 6-cylinder Chrysler 
industrial engine, Model IND-3, which 
has been modified for its use in the 
Bardco generating plant. The engine 
operates at 1800 rpm, and delivers 
61 net brake horsepower, at that 
speed. 

Operation of the entire power plant 
and its engine is controlled from a 
single instrument panel. A reed-type 
Frahm frequency meter is used to 
adjust the engine speed for 60 cycle 
operation and is connected across one 
phase of the alternator. When two 
or more of these plants are to be 
operated in parallel, synchronizing 
lamps on the instrument panel are 
used to bring the two plants into 
step. A voltage regulator maintains 
the voltage output of the alternator 
and is equipped with a special strip- 
type heater for operation in extremely 
cold climates. 

Cooling of the Bardco plant is by 
radiator and fan, mounted at the op- 
posite end of the assembly from the 


control panel. A 24-v electric starting 
system is previded, with batteries lo- 
cated within the engine compartment. 
Provision is also made for plugging-in 
an external source of starting battery 
power should the regular test of bat- 
teries be too low to start the Diesel. 


All-Position Welding 
with A-C 


WESTINGHOUSE ELECTRIC CorpP., East 
Pittsburgh, Pa., has announced the 
development of an a-c electrode, 
known as the ACP, which meets the 
requirements of the standards for 
welding set by various associations. 
The new electrode includes an arc 
pacifier that prevents excessive spat- 
ter loss during the negative half cy- 
cles and an arc stabilizer to aid in 
reestablishing the arc after each cur- 
rent zero. 


For best performance on vertical 
and overhead arc welding, a high or- 
ganic electrode coating is used. This 
coating provides an envelope of burn- 
ing gas that keeps the oxygen and 
nitrogen in the atmosphere from con- 
taminating the weld metal. This type 
of coating leaves but a scanty slag 
over the deposited metal that does 
not interfere with welding. This high- 
organic coating has the quality of 
working in a_ satisfactory manner 
when the current flows in one direction 
but not the other. Obviously, d-c 
welding is easily performed in these 
positions but alternate half-cycles of 
a-c welding would be unsatisfactory. 
This restriction has impeded the prog- 
ress of the much simpler a-c welding 
for some fifteen years. 


Haze Indicator for 
Diesel Exhaust 


HAZEGAGE IS AN INSTRUMENT de- 
veloped by The Ess Instrument Co. 
of Ft. Lee, New Jersey, to evaluate 
the exhaust haze from Diesel engines 
and constantly monitor fuel-air ratio 
in order to maintain the quality of 
haze indicative of optimum engine ef- 
ficiency. Another factor of major 
import is that smoky exhaust indi- 
cates danger from sludge forming 
in the lubricating oil. 

A Hazegage consists of three 
parts; a light unit, a photo-electric 
unit and an indicator which has a 
scale and two different colored lamps 
(red and green). In operation the 
light unit, equipped with a standard 
electric bulb, shoots a ray of light 
through the exhaust haze; the photo- 
electric unit measures the density of 
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EDWARD Szeel VALVES 


The Edward Valve & Manufacturing Co., Inc. ¢ East Chicago, Indiana 
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‘the haze in the path of light and 
shows it on the scale of the indicator. 
Whenever combustion varies so that 
the haze is either too thick or too 


thin, the lamps will light; green for _ 


too thin a haze and red for too thick 
a haze. The pointer on the scale, 
being set to zero to show optimum 
haze, will move to the left for too 
thin or to the right for too thick a 
haze. As the fuel-air ratio is cor- 
rected the lamps will go out and the 
pointer will go back to zero on the 
scale, indicating optimum engine effi- 
ciency. 

If desired, sound alarms can be 
supplied with each Hazegage or 
if records are required, recorder 
equipped instruments are available 
to keep a 24 hr record of the per- 
formance of one or a battery of 
Diesels. 


Conveyor for 
Bulk Material 


THE DEVELOPMENT of an entirely 
new type of conveyor, to be known 
as the Link-Belt Sidekar-Karrier, de- 
signed to handle bulk materials in a 
horizontal run-around path, within 
minimum headroom, is announced by 
Link-Belt Co., 307 N. Michigan Ave., 
Chicago, Ill. 

The new Karrier provides conveyor 
storage for materials that are to be 
discharged simultaneously in varying 
quantities at a number of points. 

Any surplus material that is still 
left in the conveyor buckets after 
they have served the several dis- 
charge points, will remain in the 
buckets, to be recirculated. 

The conveyor is both self-feeding 
from any one of many feed spouts 
which may be located above its hori- 
zontal run-around path of travel, and 
self-discharging to any number of 





points, thus permitting continuous au- 
tomatic operation. 

Another feature that characterizes 
the Sidekar-Karrier is the fact that 
the material is carried in buckets sup- 
ported on rollers. The design is such 
that two or more materials can be 
separately fed to the conveyor with 
the assurance that the admixtuge will 
not be disturbed in transit, and that 
it will be delivered to any predeter- 
mined discharge point in exactly the 
same mixed proportions as prevailed 
at the feed points. 

The Link-Belt Sidekar-Karriér is 
available in two types. Type 1 is rec- 
ommended for boilerhouse applica- 
tions, where coal is kept in bunker 
storage and delivered to one or more 
scale hoppers, as in cases where each 
boiler is fitted with individual weigh 
scales. 

Type 2 Karrier has been designed 
and installed to handle capacities of 
up to 100 tons per hour, particularly 
where it is important that the mate- 
rial does not:suffer either from deg- 
radation or segregation. 

Both Type 1 and Type 2 Sidekar- 
Karriers are adapted to the efficient 
handling of other bulk materials be- 
sides coal. Handling magnesium pel- 
lets without degradation, for example, 
is being done with the Sidekar-Kar- 
rier. 


Rotameter Tube 


FISCHER & PoRTER Co., 959 County 
Line Road, Hatboro, Pa., announces 
a new Rotameter tube made of boro- 
silicate glass that greatly simplifies 
rotameter construction. It is called 
the “Bead-Guide Tube” and has three 
straight glass ribs running up the in- 
side of the tube to guide the rotame- 
ter float throughout its travel. There 
is only a hair line contact between 
the float and each raised rib. 

A guided float improves the accu- 
racy of the rotameter by centering 
the float, it also prevents tube break- 
age and permits float shapes that are 
not stable without guides, thus mak- 
ing possible the Stabl-Vis float of this 
Company for measuring fluids of va- 
rying viscosity with high accuracy. 


The Bead-Guide Tube eliminates 
the center guide wire previously used 
to stabilize to float and solves the cor- 
rosion problem. The three ribs run- 
ning up the rotameter tube also gives 
it greatly increased strength. This 
new tube can be readily adapted to 
existing rotameters. 


New 2000-Hp 
Tri-Clad Motor 


GENERAL ELECTRIC Co., Schenectady, 
N. Y., has announced a new 2000-hp 
Tri-Clad motor, the largest to be 
added to this line, which is a squirrel- 
cage induction-type motor, and _ is 
specially designed for use in large 
central power stations and large in- 
dustrial applications. 

The new motor is five steps larger 
in diameter than the largest stand- 
ardized frame. It operates at 1800 
rpm, is rated 2000-hp, 2300-v, 3-phase, 
60 cycles. 


All of the basic protective features 
of the Tri-Clad line are incorporated. 
These include protection against phys- 
ical damage, electrical breakdown, 
and operating wear and tear. The end 
shields are of split cast-iron construc- 
tion to facilitate maintenance and 
provide exceptional resistance to rust, 
corrosion, accidental blows, and rough 
use. 


Fiberglas Mat 


THIN, POROUS MATS of bonded glass 
fibers, made by Owens Fiberglas 
Corp., Toledo, O., and originally de- 
veloped for use as retainer mats in 
storage batteries and widely employed 
for this purpose, have now been suc- 
cessfully applied to a number of en- 
tirely new uses in the electrical and 
process industries fields. 

Primarily because of the high ten- 
sile strength and non-hygroscopic 
characteristics of the industrial glass 
fibers, the Fiberglas mats are being 
employed as the base for a new plas- 
tic laminated material. Possessing a 
low and stable loss factor over a wide 
frequency range, the laminate greatly 


‘ extends the field for plastic coil forms, 


condenser spacers, stand-off insula- 
tors, etc., in radio, television and 
other high-frequency electronic de- 
vices. 

In building up the laminate, the 
Fiberglas mats are impregnated with 
a thermo-setting aniline-formaldehyde 
resin, and are cured under high pres- 
sure. In addition to its low loss fac- 
tor, the laminate possesses high 
strength, high temperature resistance, 
dimensional stability and resistance 

(Continued on page 138) 
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ENGINEERING 


In addition to its contribution to higher heat recovery in © 


steam generation, the Ljungstrom Air Preheater has 
other important industrial applications. If your process 
requires, or can use to adyantage, preheated air or gas 
up to 1,400 deg. F., it will pay you to investigate the 
. possibilities of the Ljungstrom. 

Today, preheat engineering is improving copper 
smelting, aiding operation of waste disposal plants, 
lowering the cost of production of synthetic rubber. 
Chemical and metallurgical industries are exploring 


its potentialities as applied to all their processes em-. 





aie 
7a f°. 
E 7 ad c 
A 
AIR PREHEATER 


The Ljungstrom operates on the continuous, regen- 
erative, counterflow principle. As hot gases pass 
through the heating section of the unit, metal ele- 
ments of the rotor soak up the heat then rotate into 
another section, sealed from the first, where this 

_ heat is transferred to the air or gas to be heated. ° 











ploying heated air or other heated gases. Dehydrating 
plants, too, are looking further into its possibilities. 


ENGINEERING SERVICE 


The engineering staff of The Air Preheater Corporation 
is prepared to assist you in applying standard or spe- 
cial types of Ljungstrom preheaters to combustion 
improvement or to other, newer, uses. So that you may 
benefit from designing the Ljungstrom into your plant 
or process, call in the preheat engineer while plans are 
still in the formative stage. 


pt Fa 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York 17,N.Y. °¢ 


‘Plant: Wellsville, N. we 
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FOSt 


eR REGULA TION ENGINEERING 
———— 


Saves Maintenance Time 


b Oz examyal é, 


in this direct-acting valve for water or air services, the 
Foster Type U gives you regulation without complication. 





] Easily set under pressure 


2 Springs "flexible" 


cadmium plated 


Stems, special high- 
tensile bronze to minimize 
stretch from pressure 
shock 


Soft disc and leather 
sealing cups renewable 


Foster Regulation Engineering, built into each valve, is 
your assurance of years of accurate, trouble free operation 


5 Leathers impregnated 
with special lubricant. 


& Moving seals, 


leather-to-bronze 


7 Ports straight drilled, 


self-cleaning 


e Bronze guides 


Foster Type U, Spring-loaded Direct-acting 
Reducing Valve for Water and Air Service 


* BUY MORE BONDS x 


FOSTER ENGINEERING 


PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND C hy A ha 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 


AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES... VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET « NEWARK I, N. J 


6-FE-2 
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REDUCING 
VALVE TYPE 


INGLE 
trrECT 


G-R BUILDS 
ALL THESE UNITS 
FOR HEAT TRANSFER 
SERVICE... 


Evaporators 

Stage Heaters 

Gas Coolers 

Drain Coolers 

Aftercoolers 

Air Preheaters s . 
Fuel Oil Heaters 

Process Heat Exchangers 285 Madison Ave., New York 17, N. Y. 


Transformer Oil Coolers 


foeahenne GRISCOM- RUSSELL 


Storage Tank Oil Heaters 


Pioneers wm Heat /% len Nanaia 


j 
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BURNED UP BY HOT GASES AND FLUIDS? 


Do you have difficulty with packing in hot spots 
like coke ovens, gas generators, hot oil pumps, 
superheated steam lines, etc.? R/M has nearly a 
dozen different types of high temperature pack- 
ings, recommended for services up to 1200° F. 


Fabricated of asbestos and other heat-resisting 
materials, these packings have never been sur- 
passed in their ability to work when the heat’s 
on. Probably one of these special packings can 
help you keep cool, when operating tempera- 
tures are high. 


More than forty years of experience, coupled 
with continuing research into all branches of the 
packing field, are behind R/M’s seventy or more 


Ri A A Ni H AT T A N different types of packings for every industrial 


use. 


It’s “Packed with Satisfaction”—When You Use R/M 
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(2 years 


Installed in 1932, Worthington-Moore 
Turbine Is Still Saving Money for 
Leading Sugar Refinery 


Dan Gutleben, engineer.for the Pennsylvania Sugar _—in a wide range.of related steam power plant equip- 
Company, recently wrote: “Our Worthington-Moore ment, Worthington-Moore engineers are especially 
turbine rolls along every day and every night without _— fitted to recommend the best type of unit for your 
stopping. It ran for years with very few shut-downs _ particular requirements. Worthington Pump and 
and no service expense whatever.” Machinery Corporation, Moore Steam Turbine Division, 
Wellsville, New York. 
, Electricity a By-product 


This 2000 KW turbine-generator, like many other 
Worthington-Moore units, produces low-cost electri- 
city as a by-product. It operates on steam at 400 Ibs. 
pressure, 500°F. total temperature, 12 Ibs. back pres- 
sure and automatically extracts steam at.90 lbs. Sie 

: EZ Sik 
Engineering the Right Turbine for.the Job 


Experienced in special turbine applications, as well as 
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Which will it be 
in a highly competitive tomorrow? 


EFFICIENT business never has money 
to burn —a fact that will prove 
doubly important tomorrow when 
every expenditure will count heavily 
in a keenly competitive market. 

Yet, while your boiler plant equipment 
remains outmoded, you may be tossing $10 
(or more) out of every $100 paid out for 
the production of steam, right into the fire. 
You’re simply not securing full use of your 
oil or gas. 

That’s where Todd Automatic Burners for 
liquid or gaseous combustion mean the 


COMBUSTION 


TODD SHIPYA 
601 West 26th Street, 


HOBOKEN, N 
KLYN, ROCHESTER, 
Sot 1 YORK, OME BOSTON, SPRINGFIELD, MAS: 
GAL 
D RAPIDS, TAMPA, - 
oe FRANCISCO, SEATTLE, TACOMA, 


TO 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 


EWARK, BAR’ 
s., BALTIMORE, 


0 
VESTON, HOUSTON, one BUENOS AIRES, LONDON 


profitable difference between high 
and low-cost steam. 

Regardless of the type specified, 
e Todd oil or gas burners actually shave 
steam production costs up to 10% or better. 
At the same time, they step up power capac- 
ity to maximum and cut maintenance 
charges to the bone. 

For cheaper production of power and heat, 
for industrial or commercial use, you're com- 
bustion-wise when you modernize with Todd. 
Our engineers are at your ready disposal for 
consultation on your specifications. 


EQUIPMENT DIVISION 


S CORPORATION 
nist New York 1, N. Y- 


1A, 

, N.J., PHILADELPH 

BE NASHINGTON, CHICAGO, 
RLEANS, LOS ANGELES, 


| COTM) 
VY PUY 
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Tan? 


WITH GRINNELL 


Pre-Engineered 
SPRING HANGERS 


1. Compute the load 
2. Select the required stock size 


When spring hangers for modern flexibly supported 
piping systems are “tailor-made” for each load condition, 
a lot of scarce engineering and drafting man-hours are 
required in designing. The Grinnell Spring Hanger will 
save this time — it is “pre-engineered for the job.” The 
capacity you need is conveniently “packaged” — one of 
14 stock sizes. 


124% MAXIMUM CHANGE IN SUPPORTING FORCE 
OF SPRING IN 3” VERTICAL TRAVEL--IN ALL SIZES 


GUIDES PREVENT CONTACT OF COILS WITH CASING 
WALL OR HANGER ROD AND ASSURE CONTINUOUS 
ALIGNMENT AND CONCENTRIC LOADING OF SPRING 


COMPACT—REQUIRES MINIMUM HEADROOM 


ALL-STEEL WELDED CONSTRUCTION MEETS 
PRESSURE PIPING CODE 


14 SIZES AVAILABLE FROM STOCK--LOAD RANGE 
FROM 84 LBS. TO 4700 LBS. 


EASY SELECTION OF PROPER SIZES FROM SIMPLE 
CAPACITY TABLE 


INSTALLATION IS SIMPLIFIED BY INTEGRAL LOAD 
SCALE AND TRAVEL INDICATORS 


UNIQUE SWIVEL COUPLING PROVIDES ADJUSTMENT 
AND ELIMINATES TURNBUCKLE 
Write for descriptive folder on Fig, 268 
Pre-Engineered Spring Hangers. 


ep anoANeR 


* 
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ADSCO 


HEAT EXCHANGERS 


FOR HEATING... 


Water for Washroom service 
quirements % Water for 
Feed water 

+ Water for air conditioning * 
other liquids * Molasses, © re 
liquids * Gasoline * Fuel Oil 


Condensate * Water for drinking water systems ra 


tioning * Qu nching and cutting oils 
-- gOR CONDENSING STEAM AND OTHER VAPORS 


Water for air condi e | 





Water for process re 
space heating systems fe | 


* Water for swimming Fruit Juices and 


tars and other viscous 








MAIL coupon for this SIMPLE 
FORM that makes it easy 
for you to get quotation. 


The above is only a partial list of uses for which 
Adsco builds Heat Exchange equipment. If the exact 
purpose for which you require such equipment is not 
listed, chances are Adsco can build it. In some cases, 
your specific requirements can be met with Standard 
Adsco Equipment, in which case there would be certain 
advantages in cost and delivery. Often, however, it is 
necessary to design and build equipment to fill your 
space requirements and operating needs. 

In either case you will benefit from Adsco’s long experi- 
ence in designing and building Heat Exchangers for a 
wide range of uses—experience that has given Adsco 
the engineering skill to analyse your problems—and 
recommend, or design and build the equipment to meet 
your exact requirements. Mail the coupon for the 
simple form illustrated above. 


AMERICAN DISTRICT STEAM COMPANY 


NORTH TONAWANDA, N. Y. 
MAKERS OF *‘UP-TO-DATE"’ STEAM LINE EQUIPMENT FOR OVER 65 YEARS 





A TYPE FOR EVERY PURPOSE 


American District Steam 
Company NAME 





North Tonawanda, New York 


FIRM. 





Please send REQUEST 
FOR QUOTATION FORM 
ADDRESS. 





Please send me Catalog 
E describing’ Adsco Heat 
Exchange Equipment. 








| New Equipment 


(Continued from page 128) 


to fungus attack. Good machinability 
is another important property of the 
laminate. 

In roll form, the Fiberglas mat is 
being employed as a material for 
wrapping underground oil, gas and 
other pipe lines to protect them 
against corrosion and electrolytic ac- 
tion. The material can be wrapped 
around bitumen or coal tar-coated 
pipe, thus forming a_ continuous, 
water-tight bond. 

The glass fibers are non-corrosive 
to metals. The material has negligible 
moisture pick-up. Its tensile strength 
is preserved through a wide range of 
temperatures and exposure to organic 
solvents and soil acids. The millions 
of fine intertwined glass fibers rein- 
force a large amount of bitumen or 
coal tar coating for a given thickness 
of wrapping, as compared to other 
carriers. 

Fiberglas mat is also being em- 
ployed as a base material for gaskets 
and sheet packing. The mat acts asa 
carrying medium for synthetic resins 
suitable for applications requiring re- 
sistance to heat, oil and acids. Glass- 
base gaskets now being manufactured 
show high \pressure resistance, good 
chemical durability and little flow 
under flange pressure. 

Fiberglas mat is composed of fine 
glass fibers intertwined in random 
orientation and bonded together to 
form a thin, highly porous, felt-like 
material. The glass fibers have an 
average diameter of 5 ten-thousandths 
(0.0005) of an inch. Several types of 
binders—starch, gelatine, furfural or 
phenolic— may be used, depending 
upon the requirements of the end use. 

Mats are produced in thicknesses 
ranging from 10 one -thousand'hs 
(0.010) to 50 one-thousandths (0.050) 
of an inch, and in standard widths of 
22 and 36 inches in roll lengths of 
150 and 300 ft. 


Poly Phosphate 
Comparator 


THE TAYLOR POLY PHOSPHATE COM- 
PARATOR, developed by W. A. Taylor 
& Co., 7300 York Road, Baltimore 4, 
Md., is ideal for use with low concen- 
trations of poly (glassy) phosphates, 
such as hexameta, pyro, and septa, 
(threshold treatment) which are com- 
ing into more and more general use. 
Such treatments are employed in 
power plants and hot water systems 
to prevent feed line deposition; in air 
conditioning and refrigeration units, 
laundries, dish washers, milk handling 
equipment, etc., to prevent deposition 
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ON THIS 


KENNEDY 
HANDWHEEL 


: a never need fear burned hands when you 
grasp this Kennedy malleable iron non-heating handwheel 
with wheel nut lower than the top. We have designed it to 
have the maximum possible heat radiating surface, and at 
the same time to provide non-slip grip. You'll find this 
Kennedy detail mighty helpful when you want to operate 
a valve in a hurry on steam service. This handwheel is 
used on most Kennedy Bronze Valves; and similarly careful 
attention has been given to making all other Kennedy 
Handwheels assure a firm, comfortable grip with ample 


leverage. Np mere E oe 
y e ° ° ° ° eas OS ne of a series of advertisements ex- 
Not a vitally important point in valve design, but it is just sition Wein: Mandela tibhn eaitahil 


one of many indications that from top to bottom, we have attention to the details of valve design, 
exerted every effort to make Kennedy Valves the kind construction and workmanship that pro- 


you want to standardize on. vide maximum effectiveness, convenience, 
and length of service. 


» 
} 


THE KENNEDY VALVE MFG. CO. 
ELMIRA @ NEW YORK 


) 
: 


ts 


te “ } 


KENNEDY valves... pine fittings... pire kydeants 
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PURE WATER 


SHOULD SPECIFY 


HENSZEY Deezcllatcon SYSTEMS 


Extremely compact Henszey units can be built to any de- 
sired capacity from 3,000 to 50,000 pounds per hour—with 
or without integral boilers. They can be fabricated from 
steel, stainless steel, monel, copper or combinations of the 
above to meet your needs. 


So if your problem is an abundance of low cost, fresh water 
of highest quality and purity — consider a Henszey Distilla- 
tion System. Send for new bulletin No. D140 just off the press. 


HENSZEY CO., Dept.C6, Watertown, Wisconsin 





A 3 Effect SYSTEM with 6 Effect EFFICIENCY 
A remarkable achievement of design and performance! 


PAK YAM | 








DISTILLATION SYSTEMS 


Continuous Blowdown ¢ Heat Exchangers ¢ Boiler Feed Regulators- 
Feed Water Meters ¢ Fiow Indicators ¢ Proportioning Valves 


(aS 











and corrosion; in municipal and proc- 
ess water to stabilize the water and 
prevent corrosion (redwater); in pho- 
tography to prevent deposition on film 
and paper, etc. A simple rapid and 
accurate method of analysis is there- 
fore imperative. 

By the Taylor method a complete 
determination requires only 20 min. 
After conversion, two reagents are 
added separately and the blue color 
formed is compared with the stand- 
ards. This gives the total phosphate 
content. A determination on the cold 
sample (no boiling) gives the ortho 
present in the sample. The difference 
is the poly phosphate. ° 


Panel-Mounted 
Rotameter 


DESIGNED TO ANSWER the growing 
need for panel centralization of in- 
struments that indicate pressure, flow, 
temperature, etc., the new Schutte & 
Koerting panel-mounted Rotameter is 


basically the S-K Universal Rotame- 
ter, the panel-mount has a frosted 
glass window with a central clear- 
glass aperature and is installed 
flush in the panel-board, with the 
Rotameter. supported directly. behind. 
Provision is made for adequate back- 
lighting and ready maintenance ac- 
cessibility. 


Screw Pump for 
Thick Liquids 

SiER-BaTH GEAR Co., 9256 Hudson 
Blvd., North Bergen, N. J., has just 
introduced a new displacement pump 
of the screw type, ideally suited to 
most heavy duty pumping. It will 
handle thick liquids of both the lubri- 
cating and non-lubricating type, such 
as asphalt, greases, soaps, and syrups. » 
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Midwest not only fabricates piping for all purposes, but 
also operates an experienced contracting department that 
will deliver to the customer a completely installed piping 
system—ready for operation. Consequently, we have a 
clear view of piping problems from both sides of the desk. 


Our contracting department is ever ready to make practical 
suggestions for improving pre-fabricated piping subassem- 
blies. This continuous interchange of information and sug- 
gestions helps keep the entire Midwest organization on 
its toes; it is important in maintaining the high ouality of 
Midwest piping. 

Our contracting department is in constant and intimate 
touch with piping users in all types of industry. Changes in 
piping requirements . . . changes in the thinking of users are 
quickly relayed throughout the entire Midwest organization. 


Midwest has four modern pipe fabricating plants strategi- 
cally located to serve you . . . whether you need a simple 
bend or piping for an entire plant completely erected and 
ready for operation. 
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Wages 


‘he pressure differential between a 


constant head of water and the vary- 


ing head in the boiler drum .. . a. 
unique indicating mechanism which 
is never under pressure. ‘Positive as 
the law of gravity.” Actionis instant, 
constant, frictionless. There are no 
stuffing boxes. Suitable for all pres- 
sures up to 1500 psi. 


The Yarway Indicator is moderately 


priced and easily installed on new or.. 


existing equipment. (See diagram.) 
Over 2000 already in use... toind 
cate boiler and feed heater wate 
level, also superheater ‘pressure di 
ferential. For complete descriptio 
ask for Bulletin WG-1820. 


YARNALL-WARING COMPANY, 114. Mi 


How the Yarway Remote 
Liquid Level Indicator is 
Installed. 


, Phila. 18, Pa. 


YAR WAY REMOTE 


LIQUID LEVEL 


INDICATOR 


Since there is no pulsation or vibra- 
tion in the flow from this pump, it 
is particularly suited for handling 
bunker C fuel oil in burner operation. 
This feature also prevents the fre- 
quent. loosening of piping that occurs 
from the impact of a pulsating flow. 

The only regular maintenance re- 
quirement is an occasional packing 
ring renewal which can be made 
while the pump is in service. Self- 
centering herringbone timing gears 
prevent sidewear of screws resulting 
from contact while pumping. The end 
to center flow of fluid in the hori- 
zontally mounted units eliminates 
thrust bearings. 


Light, Vision and Seeing. By Mat- 
thew Luckiesh. Copyright 1944, first 
edition, 5% by 8%, 323 pages, stiff 
cloth binding. Published by D. Van 
Nostrand Co., Inc., 250 Fourth Ave., 
New York City. Price $4.50. 

The author who is director of the 
Lighting Research Laboratory, Gen- 
eral Electric Company, Nela Park, 
Cleveland, Ohio, has for more than 
30 years been conducting research in 
the subjects of light, vision and see- 
ing and has published many books 
dealing with subjects closely related 
to the title of this book which deals 
with all the controllable factors which 
make seeing easy. The author has 
prepared the book in rather a popu- 
lar style making it easy reading for 
non-technical persons but has given 
in its pages a vast amount of infor- 
mation which is little known to those 
outside laboratories dealing with light 
problems. The book 1s extremely in- 
teresting reading. The author covers 
the subject in 17 chapters every one 
of which deals with subjects of great 
importance to all who have eyes with 
which to see, for he gives directions 
throughout the entire book for the 
care of the eyes through the arrange- 
ment of light, its intensity and reflec- 
tions, color or contrasts, and all 
phases of the subject which have been 
subjected to research studies during 
the past generation. It is a book we 
can all read with profit. 


Stoker Manufacturers’ Association 
Technical Manual. Prepared by Stok- 
er Manufacturers’ Association Engi- 
neering and Research Committee. 
First Edition, copyright 1944, 9 by 11 
inches, paper bound, prepared for in- 
sertion in loose leaf cover. Published 
by the Stoker Manufacturers’ Asso- 
ciation, 307 North Michigan Avenue, 
Chicago 1, Ill. Price $1. 

In the foreword of this new techni- 
cal manual it is stated that greater 
than the separate products of any in- 
dividual member of the Stoker Manu- 
facturers’ Association is the service 
these manufacturers represent collect- 
ively. In keeping with this thought 
the Association has prepared the ma- 
terial contained in this manual on 
the selection of stokers and boilers or 
furnaces for stoker firing, industry 
standards, recommended practices 
and general engineering and technical 
data. In publishing this manual the 
Association has followed closely to its 
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r Pace engineers. But that 
= is s only a part of the story. * 

_ This fine valve is one of a line that 
18 stil made under the “high working 

‘ re) wartime demands—in 

: e ‘‘severe throttling” of war- 

time shortages. And yet these Bar 

Stock valves are the best ever pro- 


rigidly controlled materia duced by Reading-Pratt & Cady. 


working | pressures. It is roe lt is at t that R-P&C are making 
valye—originated, developed. andi im- _ better valves today than ever before. - 
7 A aWNe believe that’ s worth remember- 
ing next time you: need valves. ee 4 


R-P&C Bar Stock globe and 
angle valves for lines up to and 
including 1". Ratings 500 Ibs. 
to 4000 Ibs. at 150° F.—made 
in brass, carbon steel, stain- 
less steels. Some materials 
permit their use at 1000° F. 
(475 S.W.P.) Compact and 
sturdy for their ratings—low 
in price for their superior per- 
formance and long life. 


R-P&C offers you a single responsible source for bronze, 
iron and steel gate, globe, angle and check valves—cocks 
and Lubrotite gate valves—bar stock valves—cast steel fit- 
tings—D’Este Automatic Valves and Engineering Specialties. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa. * Atlanta * Boston » Chicago * Denver « Houston » Los Angeles » New York + Philadelphia + Pittsburgh + San Francisco » Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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HEATING 








UNION HEATING BOILER 


Union, a power boiler builder designs a heating 
boiler that is shipped knocked down for easy 
installation in any existing building. It’s a 
cross drum water tube boiler adapted to 
heating requirements. It brings power boiler 
efficiencies to heating demands. All water is 
preheated in the side wall headers before 
entering the boiler proper. As compared with 
any fire tube heating boiler, the Union Water 
Tube Heating Boiler offers greater furnace 


volume, better efficiency and greater capacity. 


Write for booklet today. 


UNION TRON WORKS ERIE, PA. 








aims and has condensed a lot of very 
helpful information into a few pages 
which should be helpful to purchasers 
and users of stokers in making thcir 
selections and in checking up on per- 
formance and installation of stokes, 
The manual is full of tables and 
charts which are based on present day 
practice and will be found helpful 
particularly in plants where stokers 
of moderate size are installed. 


ASTM Standards on Coal and 
Coke. By ASTM Committee D-5 on 
Coal and Coke. Copyright 1944, 4 
by 9 inches, 124 pages, paper bind- 
ing. Published by the American So- 
ciety for Testing Materials, 260 S. 
Broad Street, Philadelphia 2, Penn. 
Price $1.50. 

This carefully prepared pamphlet 
includes five specifications, 24 meth- 
ods of testing and evaluation, and six 
definitions. A major portion of stand- 
ards relate to coal, with standard 
methods covering sampling and analy- 
sis, fineness (powdered coal), grind- 
ability, etc.; for coke, tests include 
drop shatter, sieve analysis, etc. Spe- 
cifications include widely used stand- 
ards covering classification of coals 
by rank and by grade, sieves for test- 
ing purposes, and requirements on 
gas and coking coals. This publica- 
tion is one of a number of special 
compilations relating to specific fields 
including all of the specifications and 
tests as developed by the ASTM 
through the work of its various tech- 
nical committees. The pamphlet con- 
stitutes a complete manual giving de- 
tailed directions for sampling coal 
and coke, performing chemical analy- 
sis, making tests to determine phys- 
ical characteristics, classifying and 
specifying coals and coke, and should 
be extremely helpful to all engineers 
who must specify or test fuels. 


Marine Pipefitting. By Vern E. 
Hase and Ralph W. Allen. Copyright 
1944, 6 by 8-in., 325 pages, stiff cloth 
binding. Published by McGraw-Hill 
Book Co., 330 W. 42nd Street, New 
York, N. Y. Price, $3.00. 

The authors of this practical book 
on pipefitting have been instructors of 
hundreds of people taking training in 
marine pipefitting at the Puget Sound 
Navy Yard and became convinced of 
the necessity for a down-to-earth, on- 
the-job textbook for these workers. 
The constant goal set before them 
was to write a book from the view- 
point of the man on the job. This 
book, therefore, covers actual jobs en- 
countered in marine pipefitting, de- 
scribes the tools and materials used, 
and depicts conditions and problems 
actually encountered in ship and shop- 
work. In addition the authors include 
material of a technical nature so that 
the book can be utilized by an ex- 
perienced mechanic for reference pur- 
poses. While the book is designed 
principally for men working in the 
marine field, it will be found highly 
useful in any power plant or industrial 
plant where piping is used extensively. 

The first two-thirds of the book is 
devoted to the practical work of pipe- 
fitting; the tools and materials used; 
steam, water and oil systems em- 
ployed; silver brazing; lead work and 
piping layouts. The final third of the 
book is more technical with four 


chapters on mathematics and their ap- 


plication to piping layout work. 
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It’s Far Better to Be “FUEL-WISE” 


It's going to be tough for those plants which are unwilling to face 
the future competitive era from a realistic viewpoint, because the 
fuels pattern is changing and coals from present primary sources 
may not be available. 


If you are not certain as to the proper course to pursue in your 
planning for the future, just ask yourself such questions as these: 


.... Is my combustion equipment flexible? 

.... Are my stokers or pulverizers adequate to carry 
full boiler load with any available low-cost coal? 
.... Is my furnace amply large for full load and 
smokeless combustion with all available coals? 


If you can’t answer these questions or if you must say “No,” then 
it's time to be “Fuel-Wise” and consult Fairmont Coal Bureau 
engineers. Now is the time to think ahead and be ready before 
it’s too late. 

Valuable data pertaining to coal and its relation to plant operating 

costs are available in “Coal Reference Bulletins” which will be sent 

promptly on request. Ask to be placed on our mailing list. Fill out 

aud mail coupon today. 


CHANIN BLDG. 122 E. 42nd ST. NEW YORK 17, N. Y. 
MAIL COUPON TODAY 








LOW FUSION FAIRMONT 
FOR THE “FUEL-WISE” 


: because 


.... it can be economically burned 
in any equipment properly engineered 
for its use. 


.. its huge reserves assure its avail- 
ability for many years to come. 


.. it assures the lowest overall steam 


. cost for the plant that is engineered 


for its use. 


*  .... it effects savings in coal dollars 
"thet quickly pay for the changes nec- - 
essary to burn it efficiently and eco- . 


nomically. 


FAIRMONT COAL BUREAU, Chanin Bldg., 122 E. 42nd St., New York 17, N. Y. 


Kindly place me on 
your mailing list to 
receive copies of 
“Coal Reférence B 
letins.”” It is under- 
stood these will be 
sent FREE and with- 
out obligation. 
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These are The Parts 
That Distinguish 


2ARTS 




















































This feature distinguishes the Dart Union from all others— 





it has two bronze seats, which are perfectly ground to form a 






trueball joint. It will stay put—leakproof—indefinitely; yet may be 





uncoupled instantly whenever you have a new job for it. Body 






and nut—made of high-test air-refined malleable iron—are prac- 





tically unbreakable. In length of trouble-free service, Darts 






cost less. Order from your supplier. 






(is 


E. M. DART MFG. CO. 
PROVIDENCE, RHODE ISLAND 






UNIONS LIVE LONGER 
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Iron Fireman Officers 


Changes in the officers and directors 
of the Iron Fireman Manufacturing 
Co. have been announced by T. H. 
Banfield, president, after the direc- 
tors’ meeting held April 17, in Port- 
land, Ore. 

Frank S. Hecox, who has been sec- 
retary-treasurer, is now vice president 
and treasurer, as well as director. 
C. T. Burg, general sales manager, 
becomes vice president in charge of 
sales and remains a director. Clif- 
ford W. Snider, who has been comp- 
troller, was made secretary. Omar C. 
Spencer has been elected a director 
in place of E. C. Sammons, who re- 
signed to become president of the 
—— States National Bank in Port- 
and. 

Other officials in the new line-up, 
besides Banfield as president and gen- 
eral manager, are Mansel P. Griffiths 
and T. Henry Boyd, directors. Omar 
C. Spencer will serve as assistant sec- 
retary. 

Banfield, with C. J. Parker, founded 
the company in 1923, and has headed 
en since the death of Parker 
in ° 


Westinghouse 


Changes Name 


Stockholders of the Westinghouse 
Electric and Manufacturing Co. at 
their recent annual meeting voted 
to split the Company’s stock on the 
basis of four shares for one and also 
to change the Company’s name to 
Westinghouse Electric Corp., for sim- 
plicity and brevity. The purpose of 
the stock split is to broaden the base 
of Westinghouse ownership by mak- 
ing the stock available at a lower 
price. There are now about 48,000 
Westinghouse stockholders, and none 
owns more than one and one-half per 
cent of the stock. 

The stockholders also elected seven 
present directors to the sixteen-man 
Board. Four were elected for four- 
year terms. They are: George H. 
Bucher, President of Westinghouse; 
W. C. Robinson, President of the Na- 
tional Electric Products Corp.; Arthur 
W. Page, Vice President of the Amer- 
ican Telephone and Telegraph Co.; 
and Robert T. Swaine, senior mem- 
ber of the law firm of Cravath, Swaine 
and Moore. H. B. Higgins, President 
of the Pittsburgh Plate Glass Co., was 
elected for three years. Named for 
one-year terms were ‘Gwilym A. 
Price, Westinghouse Vice President, 
and John R. Read, Chairman of the 


’ Board and President of the Canadian 


Westinghouse Co. 


Babcock & Wilcox Elects 
J. H. King and Alfred 
Iddles Vice Presidents 


Auguste G. Pratt, president of The 
Babcock & Wilcox Co. has announced 
the election of two additional vice 
presidents, Alfred Iddles and J. H. 








3a Valve Pip 42" 0. D. 
Pee Ae with | ee inlet con- 


oe es ee 


Pre-Fabricated 
Piping 


cy eee es 


Rompatested Sa Vv *}y C 
schai le. 3 
outlet, with 6-12" welded Inlet. 


means NDABILITp 
Accyracy-v¥?t i 


+ 


Vent Hood. 
Sutiet 20" 0. D. ba 


There are many advantages in shop fabricating 
such assemblies as shown here. Better control of 
welding is afforded —Economies are effected — 
Closer tolerances can be maintained. The extensive 
facilities of Navco Shops insure reasonable deliver- 
ies even in these days of Defense Programs and 


Priorities 


NATIONAL VALVE & MFG. CO. 


Pittsburgh] Pennsylvania 


WAVCO FYFYING 
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[ you have pressure gauges which are subject to sudden shocks, 


on releases of pressure, then Certified are the gauges for you. On 
hydraulic presses, the sudden release of pressure just about ruins the 
ordinary gauge with geared teeth. 


But with Certified Gauges, a sudden release of pressure merely 
releases the cam from the Helicoid movement roller and that's that. 
No harm can come to the gauge. The force of the pointer against the 
stop pin is only that exerted by the hair spring. You get the same 
protection if your pressure gauges are subjected to vacuum as on 
turbine and condenser service. This is possible only with the 
Helicoid movement. And the Helicoid movement is used only in 


Certified Gauges. 


All Certified Gauges are guaranteed accurate to within 1 of 1% 
of the scale range. They remain accurate longer. 
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King. Mr. King has been manager of 
the Marine Department of the Com- 
pany since 1932, and Mr. Iddles, spe- 
cial assistant to the vice president in 
charge of engineering. 

Mr. Pratt was re-elected president, 
and Isaac Harter, E. G. Bailey and Cc. 
W. Middleton re-elected as vice presi- 
dents. A. E. Phin was re-elected 
comptroller, and William Sheldrick 
treasurer and assistant secretary. C, 
U. Savoye has been appointed as an 
additional Executive Assistant. 

Mr. Iddles, who lives at 203 Orchard 
Way, St. Davids, Pa., has. been asso- 
ciated with the Company since 1937, 
and has had charge of the service 
and service engineering department 
which provides the functional design 
of boilers and fuel-burning equipment. 
In 1919 he was with the Bureau of 
Mines, Fuels Division, in Pittsburgh, 
and before coming to The Babcock & 
Wilcox Co. he was a.vice president of 
United Engineers and Constructors in 
Philadelphia, in charge of design and 
construction work of all kinds through- 
out the United States, in Canada and 
South America. 

Mr. King has been manager of the 
marine department of the Company 
since 1932, having served as assistant 
manager of the department for three 
years prior to that time. As vice presi- 
dent he will continue to head the 
Company’s marine activities having 
direct charge of the firm’s extensive 
program of furnishing marine boilers 
for the Navy and Maritime Commis- 
sion war schedules. Mr. King has been 
associated with the Company since 
1914, when he entered its employ as 
an apprentice engineer in the Bayonne 
(N. J.) works. . 


Wire Rope Slings to 
Be Registered 


American Chain and Cable Co., Inc., 
Bridgeport, Conn., has recently an- 
nounced on behalf of its two wire rope 
divisions, the American Cable Divis- 
ion and the Hazard Wire Rope Divis- 
ion, that their several types of wire 
rope slings may now be accompanied 
by a certificate of test and registry 
for the benefit of the sling user. The 
policy of selling registered slings is 
new to the wire rope industry. 

All registered slings are made from 
preformed wire rope of improved plow 
steel. All registered sling terminals 
develop the full strength of the sling 
body. Many registered slings will 
carry the new ACCO-LOC Safety 
Splice. The ACCO certificate of test 
and registry furnished a permanent 
record of the original strength rating 
of the sling, the safety factor upon 
which that rating was based, the ac- 
tual proof load, and conditions of the 
sale. Each sling carries a metal tag 
which shows registry number, sling 
type, and maximum load rating. 

This registered program includes all 
of the following types of wire rope 
slings—the conventional wire rope 
slings, braided wire rope slings and 
cable-laid slings. 


Clark Fluid Controls 


During the past 37 years, steam and 
vacuum traps, pressure regulators, 
separators, and other steam special- 
ties have been manufactured by the 
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PKLMIU PRACTICAL PIPING LAYOUTS 1 
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Each layout is based on 
the proved 3-point for- 
mula for trouble-free 
time-defying hookups = 


1, 


TO OTHER 
R WATER USES 


A NEW SERIES of the 
popular Jenkins Piping é 
Layouts. Watch for them 
each month in these 
pages. 





Place valves correctly 
in the lines, 


Use the right type 
valve for the service, 


Choose Jenkins 
Valves for lifetime 
economy. 


F 
TEST CONNECTION 


City and State Laws require ‘that 
contamination of city water be made 
impossible when a secondary, impure 
source of water is used for cooling, 
boiler feed, etc. This layout presents 
an economical hookup to meet all 
requirements. Local codes vary, and 
obviously could not all be allowed for. 
Jenkins recommends consultation 
with accredited engineers and con- 
tractors when adapting these sugges- 
tions to your specific requirements. 
Copies of This Layout No. 1, en- 
larged, with complete details of all 
valve specifications, will be furnished 
on request by Jenkins Engineers. 


WATER METER 


*LoaT 


| 












WATER METER 






NOTE*TANK AND ALL PIPING ABOVE “x~x" 
MAY BE OMITTED AND PIPE “Y"SUB- 
STITUTED WHERE CODES PERMIT 


OVER 600 JENKINS VALVES 
TO FIT YOUR PLANS 


When you plan your piping layouts, 
you will rarely need a valve you can’t 
find in the JENKINS CATALOG. 
Over 600 patterns are listed, for every 
type of service. 


That means you save time — by select- 
ing all the valves you need from one 
source. It also means you get the 
advantages of Jenkins better design, 
better materials, and better work- 
manship for every control point on 
your lines .. . at no higher cost than 
for other good valves. 









mR CONTAMINATED «/ 
WATER SUPPLY 








JENKINS VALVES SERVICE 
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FIG. 106A-BRONZE GLOBE poop SHUT-OFF 





FIG 106a—BRONZE GLOBE | Shurorr AND CONTROL 





FIG. 106A—BRONZE GLOBE | TIE BETWEEN HEADERS 





FIG. 108A—BRONZE ANGLE | BY.PASS AROUND FLOAT VALVE 





FIG 106A-BRONZE GLOBE | DRAINS 





FIG. 106A—BRONZE GLOBE | METER TEST 





FIG. 368—-BRONZE GATE MAIN SERVICE SHUT-OFF 





FIG. 368 OR 47-BR GATE | DRAINS FOR HEADERS 





FIG. 368 OR 47-82 GATE | FEEDS TO TANK FILL LINE 





FIG. 268 OR 47-BR GATE | SHUT.OFF FOR FLOAT VALVE 





FOR CONNECTION FEEDING 


FIG 275-U-BRONZE GATE | CONTAMINATED WATER SUPPLY 





FIG 352-BRONZE CHECK METER BACK FLOW PREVENTION 





FIG. 352—BRONZE CHECK TANK BACK FLOW PREVENTION 
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CONTAMINATED WATER SUPPLY 
BACK! 


FIG. 352-BRONZE CHECK FLOW PREVENTION 





Jenkins Bros., 80 White Street, New 
York 13; Bridgeport; Atlanta; Boston; 
Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal; London, 
England. 
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LOOK FOR THIS <UENKINS > DIAMOND MARK 
SINCE, “~~~, 1864 
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JENKINS 
VALVES 


BRONZE @ IRON @ STEEL AND 
CORROSION-RESISTING ALLOYS 
For every industrial, engineering, 
marine, plumbing-heating service 
... 125 to 600 lbs. pressure. 


-Sold Through Reliable Distributors Everywhere 

































Engineered and designed in 
every detail to meet the 
specific requirements of de- 
pendable steam service on HEATING LINES and PROCESS LINES 
TO COOKERS, HEATERS, and other low pressure applications. 


MAIN VALVE 3 


High-tensile iron, extra large capacity body; stainless steel 
single port inner valve; stainless steel renewable seat ring; 
bronze body bushing; monel valve post; phosphor bronze 
diaphragm; Inconel spring. 


PILOT VALVE 


High-tensile iron body; hardened stainless steel inner valve 
and seat ring; phosphor bronze diaphragm; Inconel pilot 
valve spring. 


PLUS THESE OUTSTANDING FEATURES: 


Two interchangeable pilot valves for high or low pressure service. 
Single port construction provides tight shut-off for dead end service. 
Compact design — requires minimum installation space. Working 
parts readily removed without breaking pipe line connections. 
Available in sizes ¥2” to 6” for reduced pressures up to 200 lbs. 


Write today for Bulletin Cl. 
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Clark Manufacturing Co., 1830 East 
38th St., Cleveland, Ohio, and mar- 
keted under the name of “Strong 
Steam Specialties.” For this reason, 
the identity of the Clark company 
itself has been little known in the 
field, although the products manufac- 
tured by it have been widely dis- 
tributed. 

A change of policy, developed dur- 
ing the past several months and re- 
cently put into action, brings all of 
the activities of product designing, en- 
gineering, manufacturing, sales and 
distribution under the one roof of The 
Clark Manufacturing Co. From now 
on the Company’s products will be 
sold as “Clark Fuild Controls.” 

W. S. Goff, who assumed presidency 
of the Clark Company 18 months ago, 
announces that the concern hence- 
forth will maintain its individual iden- 
tity, and that it will deal directly with 
its distributors and customers on a 
nation-wide scale. ; 


Baldwin Organizes 
Canadian Subsidiary 


Formation of a Canadian subsidiary 
of The Baldwin Locomotive Works to 
market in Canada such Baldwin prod- 
ucts as turbines, water wheels, hy- 
draulic presses, power tools and Diesel 
engines from headquarters to be 
opened soon in Toronto, is announced 
by Ralph Kelly, president of the 
parent company. 

Officers of the new company, elected 
at an organization meeting held in 
Toronto, are Ralph Kelly, president; 
W. Horace Holcomb, vice president; 
W. N. Brownlie, managing director; 
H. D. Humphreys, secretary and treas- 
urer; and T. E. McFalls, assistant sec- 
retary and assistant treasurer. All ex- 
cept Brownlie are officers of the 
parent company. 

Managing Director Brownlie, will 
direct the activities of the subsidiary 
and will establish his headquarters in 
Toronto as soon as suitable quarters 
are selected. — 


General Electric Co., has established 
its air conditioning department as one 
of the six major operating depart- 
ments of the Company. Operations 
pertaining to heating, air conditioning, 
and commercial refrigeration have 
previously been the responsibility of 
the company’s appliance and merchan- 
dise department. The new department 
will have its headquarters at Bloom- 
field, N. J., and George R. Prout has 
been designated as general manager. 

This department will select and 
utilize appropriate marketing chan- 
nels and methods for all of its prod- 
ucts except air conditioning for rail 
transportation, which remains a re- 
sponsibility of the transportation 
divisions of the Company. 


Thomas Robins, Jr. was elected 
president of Robins Conveyors, Inc., 
by board members meeting in Passaic 
on April 19. He succeeds Thomas 
Matchett, president since 1928, who 
announced that he is retiring from an 
active part in the management. 

Thomas Robins, Jr., has been chair- 
man of the executive committee for 
the past five years. Also he is presi- 
dent of Hewitt Rubber Corp. in Buf- 
falo. Prior to moving to Buffalo he 
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@ This new booklet gives 
ratings, sizes, characteristics, 
dimensions, where-to-use 
data, and prices of General 
Electric a-c and d-c motors, 
1/16 to 75 hp. Everything 
you need to know fo select 
these sizes—all in 16 pages! 





Buy all the BONDS 


Mail This Coupon Today — 


General Electric Company, Schenectady 5, N. Y. 


Please send me a copy of your Condensed Motor Catalog 
(No. GEA-4281). 
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Intense heat, high pressures, violent agitation cause weaker molecules in 
oil to break down—become susceptible to oxidation and polymerization— 
form gums, resins, asphaltenes. When this happens, oil becomes tired 
... unable to do its vital job. 


Result—piston lacquering, bearing failures, premature engine wear, 
increased upkeep and excessive oil consumption. 


Briggs Oil Clarifiers prevent the disastrous results of tired oil. They reniove 
the visible contaminants in oil . . . dust, metal chips and grit. They 
remove the invisible products of oxidation . . . gums, resins, asphaltenes. 
Oil clarified in a Briggs Clarifier does a better job longer, maintenance 
is lowered, trouble is prevented. 


Ask the Briggs Distributor in your locality for the facts about the advan- 
tages of continuous maintenance of lube oil, the importance of clean Diesel 
fuel oil. He will show you how and why Briggs Clarification goes far 
beyond ordinary filtration. 


There is a Briggs Oil Clarifier for every size and type 
internal combustion engine . . . for every type of oil... 
for practically every purpose. : 


Consult Briggs FIRST, any filtration problem. 


PIONEERS IN MODERN 
ONL FILTRATION 













BRIGGS CLARIFIER CO. Washington 7, D.C. 





was associated with Robins Conveyors 
for seven years immediately follow- 
ing the first World War. He is vice 
chairman of the board of directors, 
National Synthetic Rubber Corp., 
Louisville, Ky., also a director of the 
Federal Reserve Bank of New York, 
Buffalo Branch, the Marine Trust Co, 
of Buffalo and Niagara Share Corp. 
Currently he is vice president of thie 
Buffalo Chamber of Commerce. 


The election of William L. Mart- 
wick, Lee A. Swem and Charles E, 
McCulloch as directors of Foster 
Wheeler Corp. has been announced 
by J. J. Brown, chairman of the board. 
Each of the new directors has been 
associated with the Corporation for 
several years and is well known 
throughout the industry. 

Mr. Martwick is vice president in 
charge of general sales for Foster 
Wheeler. After spending several years 
in the work of fuel preparation, fur- 
nace design and combustion, he be- 
came president of the Aero Pulverizer 
Co., which was absorbed by Power 
Specialty Co. in 1926. The latter com- 
pany then organized a pulverizer and 
furnace division with Mr. Martwick 
as manager, an arrangement which 
was continued after Power Specialty 
was succeeded the following year by 
the Foster Wheeler Corp. In 1932 Mr. 
Martwick went to Chicago as director 
of Foster Wheeler’s western offices 
and five years later was appointed 
general sales manager with head- 
quarters in New York. He has been a 
vice president since 1940. 

Mr. Swem has been the Corpora- 
tion’s patent counsel since May, 1936, 
and before that, while engaged in the 
practice of law devoted a considerable 
part of his time to Foster Wheeler’s 
patent problems. 

Mr. McCulloch, the third new di- 
rector, manager of Foster Wheeler’s 
petroleum refinery division for the 
past eight years, has had a wide ex- 
perience in the field of chemical en- 
gineering. After graduating from 
Massachusetts Institute of Technology 
in 1926, he joined the National Car- 
bon Division of the Union Carbide and 
Carbon Corp. as an analytical chemist 
and later become chemical engineer 
for the Tidewater Oil Co. He joined 
Foster Wheeler’s refinery division in 
1927 and ten years later was ap- 
pointed manager of the department, 
in which position he has gathered to- 
gether a corps of outstanding experts 
in the many phases of this compli- 
cated work. 





The Board of Directors of Monsanto 
Chemical Co. has announced the elec- 
tion of Dr. Charles Allen Thomas, di- 
rector of Monsanto’s Central Research 
Laboratories at Dayton, Ohio, as a 
vice president of the company and 
that, effective September 1, 1945, he 
will become a member of the com- 
pany’s executive committee. Since 
1942, Dr. Thomas has been a member 
of Monsanto’s Board of Directors. 


C. A. Laystrom, chairman of the 
Board of Directors of Laystrom, Inc., 
a recently formed Illinois corporation 
with offices at 231 South LaSalle 
Street, Chicago 4, Ill, has announced 
that Laystrom, Inc. has acquired con- 
trol of Geo. B. Limbert & Co. There 





Representatives in Principal Cities—listed in the ‘‘Filter’ section of most classified telephone directories will be no change in management, ‘ 
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For schedules 40, 80 and 160 pipe — Sizes !/g" to 6" 


Round-the-clock operation of oil refineries, chemical plants, steam plants, etc., essential 
to the continuous flow of war products to the United Nations, is all in the day's work for 
these fittings. Today, as in peacetime, Vogt drop forged steel fittings make a major contri- 
bution to the efficient functioning of pipe lines in plants vital to the war effort. ° 


Shocks and stresses imposed by high pressures and high temperatures are taken in their 
stride because Vogt fittings are uniform in structure, fine grained, and free from porosity 
. . « the superior product of laboratory controlled materials and giant forging hammers and 
upsetters. These properties also give higher resistance to erosive and corrosive conditions, 
thereby adding to service life expectancy. 


Vogt Ells, Tees, Crosses, etc., are forged from carbon steel or various alloys to meet specific 
operating conditions. Catalog F-8 will aid you in their selection and proper application. 


HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KY. 


BRANCH OFFICES: NEW YORK «+ PHILADELPHIA + CLEVELAND + CHICAGO - DALLAS 
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NEW AERO 74fler Cooler 


GIVES DRY COMPRESSED AIR 
and saves cooling water 








Wich 
eo ars 


“BALANCED 
WET |BY LB 


— nh 
TEMPERATURE 
CONTROL 


U. S. Patent 
Re-issue No. 22,533 


@ Compressed air experts say that using more thoroughly dried air would 
save air tool users thousands of dollars in repairs and thousands of hours 
in lost time. In many industrial processes, drier air will prevent loss of 
valuable materials or rusting of delicate parts. 

The NIAGARA Aero AFTER-COOLER offersa new method—the applica- 
tion of evaporative cooling—which makes possible lower air temperature 
and compressed air that is drier, safer to use for any purpose. It also 
provides closed circuit jacket water cooling with the Niagara “Balanced 
Wet Bulb” temperature control, preventing condensation and the wash- 
ing of lubricating oil into the air lines. 

In operation, it saves 95% of cooling water consumption, paying for it- 
self in saving water cost. Write for Bulletin 98. 


NIAGARA BLOWER COMPANY 
Over 30 Years of Service in Industrial Air Engineering 
DEPT. PP-65, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING ZN) HEATING @ DRYING 


NIAGARA 


HUMIDIFYING e AIR ENGINEERING EQUIPMENT 





policy or products. Geo. B. Limbert 
& Co. will continue in business with 
general offices and warehouse at 570 
Fulton St., Chicago 6, Ill., and fabrica- 
tion shop at East Chicago, Ind. D. c. 
Showers will remain as president and 
general manager, E. L. Behrends as 
vice president, and Sodo Stritter as 
secretary and treasurer. 


M. C. Pecsok became vice president 
of The Osborn Manufacturing Co., 
Cleveland, Ohio, May 1. He started to 
work for Osborn in 1912 as a cost 
clerk and has been there ever since, 
advancing through the organization to 
the position of sales manager of the 
company’s brush division and now, to 
vice president. 


W. A. Taylor & Co., has announced 
that Dr. G. E. Miller will become ac- 
tively associated with the company, 
effective May 1. While Dr. Miller was 
one of the original founders of W. A. 
Taylor & Co., his duties at Edgewood 
Arsenal as technical adviser to the 
commanding general, left him little 
time to devote to the Company he 
helped form. Dr. Miller brings to the 
Taylor staff an unusual background 
in organic chemistry combined with 
a wide practical experience in its ap- 
plications to industry and various 
Government agencies. 


Recent changes in personnel and 
appointments which have been an- 
nounced by the General Electric Co. 
include the following: 

Dudley E. Chambers became execu- 
tive engineer of the General Electric 
research laboratory. Mr. Chambers 
succeeds Dr. Laurence A. Hawkins, 
who has held the position since it was 
created in 1912 and is now retiring. 
He will remain as a consultant in the 
laboratory. 

R. C. Sogge has been named assist- 
ant manager of General Electric’s 
central station divisions. In addition 
to his new position, Mr. Sogge will 
continue as manager of the customer 
division, central station divisions. 

J. J. Huether is now assistant man- 
ager of the industrial divisions, and 
W. A. Wirene manager of the indus- 
trial materials division, industrial 
divisions. 

B. F. Ilsley has been appointed 
manager of General Electric’s wire 
and cable division, central - station 
divisions. 


Charles F. Codrington has been ap- 
pointed assistant to the manager and 
A. E. Caudle has been appointed sales 
manager of the Allis-Chalmers blower 
and compressor department. Both 
men assumed their duties May 1. 


R. S. Zirbel has been advanced to 
the position of production manager 
for the Winslow Engineering Co. of 
Oakland, Calif. The promotion places 
Mr. Zirbel on the management staff 
of this manufacturer of oil condition- 
ers and filter elements. 
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You can be dure of Uniformity and Quality when 


: Extra care in production control assures uniformity and 

quality in all classes of Globe steel tubes. Unvarying 

Oy pecl y 0 p 8 quality is safeguarded and production methods and 
pi ities asic materials exactly controlled by one of the largest and 


complete chemical and physical laboratories of its kind, 
concentrating on tubing characteristics and problems. 


You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 


%& Pressure Tubes % Mechanical Tubing 
% Condenser & Heat x Gloweld Welded Stainless 
Exchanger Tubes Steel Tubes 


¥ Seamless Stainless ¥* Globeiron High Purity Iron 
Steel Tubes Seamless Tubes 
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There are reasons for leadership in every 
line. Better performance, finer quality, greater 
versatility and dependability . . . these and 
many more have given REX-WELD Flexible 
Metal Hose the high reputation it has today. 
A reputation that has earned the confidence 
of industry everywhere. Industrial men know 
the advantages of REX-WELD. For this rug- 
ged, seep-proof, airtight producthas been out- 
performing ordinary connections on a wide 
variety of applications throughout industry. 

Let ‘‘Flexon,” the C.M.H. trademark char- 
acter, show you in the sketches below some 
of REX-WELD’S outstanding features. Then 
ask us to give you the full story about 
REX-WELD and the other flexible metal 
hose products in our complete line. 
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REX-WELD .. . handles steam with utmost safety. It is 
seep-proof to gas, oil, water and searching fluids. It is 
highly rust-resistant and non-deteriorating. 


1 > aA oO eh Zell el ol (Mla ol colar 4-Mel ale MES (-1-] MAMI 4-35 
from 3/16-in. to 4-in. |. D. (incl.), with annular or helical 
corrugations, braided or unbraided, depending on re- 
quirements. REX-TITE heatproof mechanical couplings 
ola -Me-YoES am CoM [ariel | MelaleMeld-Ma-lUl tol oll 


Flexible Metal Hose for Every Industrial Use 





MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 








Cc. G. Cox has been appointed to the 
executive staff of the Joshua Hendy 
Iron Works and will serve as admin- 
istrative assistant to A. A. Browne, 
aiding in the formulation and execu- 
tion of company sales and engineer. 
ing policies. He will make his head- 
quarters at Sunnyvale, California. 


Lloyd B. Smith, son of the late L. R. 
Smith, for many years chairman of 
the board of the A. O. Smith Corp., 
was elected vice president and mem- 
ber of the board at a directors meet- 
ing May 1. Morris J. Vollmer, former 
assistant to the president, was named 
assistant secretary and assistant treas- 
urer, and A. von Wening, vice-presi- 
dent and controller, was elected to 
the board. 


Link-Belt Co. has announced the 
appointment of Clarence H. Schuet- 
tenberg as sales manager of its stoker 
division. Mr. Schuettenberg has been 
associated directly or indirectly with 
the stoker division since January, 
1933. He will make his headquarters 
at the Link-Belt Caldwell plant, 2410 
West 18th St., Chicago, where L-B 
stokers are built. 


The Foxboro Co. announces that 
Clifford E. Alden has joined its staff 
and will make his headquarters at the 
home office, Foxboro, Mass. Mr. 
Alden, who has had wide experience 
in the field of municipal engineering, 
will specialize in the instrumentation 
of waterworks, sewage disposal plants, 
garbage incinerators and similar pub- 
lic works, and equipment and facili- 
ties of similar nature when operated 
as parts of industrial plants. 


Briggs Clarifier Co., Washington, 
D. C., has announced the appointment 
of E. Digges La Touche to administer 
the field service engineering staff of 
the aviation division. Previous to the 
appointment by Briggs, Mr. Digges La 
Touche was executive assistant to the 
director general of the British Air 
Commission, which is charged with 
procurement, expediting and distribu- 
tion of aircraft for Great Britain, hav- 
ing gone to that position from the 
staff of a New York investment firm. 


Hewitt Rubber Corp., Buffalo, N. Y., 
recently announced that Joseph H. 
Hayden has been promoted to the po- 
sition of vice president and William 
H. Watkins has been named controller 
and assistant treasurer. 


C. E. Mason has been appointed 
technical director of the Bristol Co., 
Waterbury 91, Conn. Mr. Mason was 
graduated from Marietta College in 
1917 and after service during World 
War I he practiced consulting engi- 
neering in Tulsa until 1925, which led 
to his specializing in automatic con- 
trol problems. From 1925 until 1941 
he was associated with the Foxboro 
Co. and for several years of that 
period he was director of control re- 
search. From 1940 until joining the 
Bristol Co. he was director of engi- 
neering of the Mason-Neilon Regula- 
tor Co. He has been actively asso- 
ciated with many technical groups 
studying the science of automatic con- 
trol and is an active member of the 
committee on theory of the industrial 
instruments and regulator division of 
the ASME. 
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'UBE CLEANING 


made easy- 


Here are just a few examples which serve to 
show the versatility of Elliott tube cleaners, 
and the alertness and ingenuity of Elliott 
engineers in devising methods that take the 
toughness out of tube cleaning. 


Have you a ticklish or unusual job that calls 
for this kind of experience? Take it up with 
Tube Cleaning Headquarters. 


ELLIOTT COMPANY 


Tube Cleaner Dept., SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 





LARGE TUBE AND PIPES 

Not a usual job around a power plant, 
but sometimes necessary as in new instal- 
lations, to remove sand, mill scale or weld 
sputter from fabricated pipe. The picture 
shows a 4% in. motor with special sleeve 
for entering 10 in. pipe. Cutter heads 
are available up to 20 inches. 

























ONE-MAN CLEANER CONTROL 
In all tube cleaning, but on 
tricky jobs especially, it is easy 
to see how vitally helpful is the 
Elliott foot-throttle valve. This 
enables the man guiding the 
cleaner also to start it, speed it 
up, throttle it down, or stop it, 
all instantaneously. Works like 
the accelerator on an auto—and 
certainly accelerates any job of 
tube cleaning. 








All the above develop- 
ments, and many more, 
described in the new Elli- 
ott Book on Tube Cleaning 
—on request. 








Company 





ELLIOT 


STEAM TURBINES e GENERATORS ¢ MOTORS e CON- 
DENSERS « FEEDWATER HEATERS AND DEAERATORS 
STEAM JET EJECTORS ¢ CENTRIFUGAL BLOWERS 
TURBOCHARGERS FOR DIESEL ENGINES e TUBE 
CLEANERS e STRAINERS e DESUPERHEATERS e FILTERS 





June, 1945 -——- POWER PLANT ENGINEERING — Chicago, Ill. 157 





You may have wondered why we have not departed from the original 
operating principle of ““Megger” insulation testing instruments—why we 
have not changed from hand operation to battery operation, or have not 
made use of electronic tubes or other devices. The reason is simple. 


Ours is the business of building and supplying insulation testing instru- 
ments that can be depended upon to operate accurately and unfailingly — 
anytime and anywhere. To that end we have naturally considered, in- 
vestigated and tested every element that might effect improvement. 
Years of research and the performance records of many thousands of 
*“Megger” instruments have demonstrated that the classic simplicity of the 
**Megger” Insulation Tester with its hand-cranked generator and complete 
independence of any parts requiring replacement or adjustment is the best 
assurance of sustained, trouble-free, dependable service. ““Megger” insula- 
tion testing instruments have been and will continue to be built to the 
high standards of fine instrument making practice. 


For complete descriptions and applications of all types of “Megger” 
Insulation Testers write for Catalog 1685-PE. 


*Trade Mark Reg. U. S. Pat. Off. 


JAMES G. BIDDLE €O.¢ eiitabeceuta’y, Pa. 





Carnegie-Illinois Steel Corp., 1). S. 
Steel subsidiary, has announced the 
appointment of Earl W. Pierce as 
chief metallurgist and Tom J. Peters 
as assistant to general superintendent 
at its South Chicago plant. 


P. R. Mork has been elected execu- 
tive vice president of Crane Co., Chi- 
cago, and J. A. Dwyer, vice president 
in charge of sales. As executive vice 
president, Mr. Mork will act for the 
president in his absence. The sales 
and branch house, the purchasing and 
the engineering and research divisions 
will report directly to him and he will 
co-operate in functional matters with 
the finance and manufacturing divi- 
sions. Mr. Dwyer succeeds Mr. Mork 
as vice president in charge of sales 
and branch houses. 


Kiely & Mueller, Inc., North 
Bergen, N. J., announce the appoint- 
ment of the Jno. D. Hiles Co., Plaza 
Building, Pittsburgh, Pa., as agent in 
that area for the K & M line of level 
and pressure controls and steam spe- 
cialties. 


The appointment of Howard W. 
Kelsey as sales promotion manager 
of the General Products Division, 
United States Rubber Co., has been 
announced. Mr. Kelsey has had more 
than 17 years experience in advertis- 
ing and sales promotion work, includ- 
ing ten years as owner of his own 
agency and 18 months with Batten, 
Barton, Durstine and Osborn, Inc. 
Since June, 1944, he has been handling 
wire and cable promotion in the rub- 
ber company’s Mechanical Goods 
Division. 

Crane Co., Chicago, has announced 
the appointment of Lucien W. Moore 
as general manager of sales and 
branch houses, succeeding J. A. 
Dwyer, recently elected vice president 
in charge of sales and branch houses. 
F. J. Wilkey, district manager, Chi- 
cago, was appointed manager of the 
valve and fitting department, the posi- 
tion occupied by Mr. Moore until his 
recent assignment in France by the 
War Department. 

Mr. Moore had served the Crane 
subsidiary in France as manager of 
sales, and after his return to the 
United States in 1940 he was succes- 
sively manager of pipe sales and gen- 
eral purchasing agent, before his ap- 
pointment as manager of the valve 
and fitting department. He will as- 
sume his new duties on completion of 
his present special mission for the 
government. 

Mr. Wilkey started with the com- 
pany in the Cleveland Branch in 1929, 
where he filled various positions be- 
fore being made manager in 1939. He 
was promoted to district manager at 
Cleveland in 1942, and transferred to 
the Chicago district in 1944. 


The appointment of Lee C. Bennett 
to the position of central station man- 
ager of the Middle Atlantic District of 
Westinghouse Electric Corp. has been 
announced. Mr. Bennett will also re- 
tain the position of marine manager 
for the Middle Atlantic District, and 
his headquarters will continue to be 
in Philadelphia, Pa. He succeeds Wil- 
liam P. Cochran in his new position. 
Mr. Cochran retired after 38 years 
with the company. 
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MAKES THICK FLUIDS 
FLOW SMOOTHER, FASTER 


This new Sier-Bath screw pump is as far ahead in pumping 
thick fluids as the twin screw propeller is ahead of the old 
style paddlewheel. For it applies the screw's tremendous 
torque to heavy fluids and thus overcomes the difficulties of 
conventional displacement pumps. 


There are no valves to stick, no steam wastage and no baft- 
tering intermittent delivery as in reciprocating pumps. In 
most applications, it is more efficient and quieter than gear 
pumps. Also, since it handles fluids of higher viscosity, it 
starts quicker on cold days. 








Take A Tip From The Big Ship: 
“‘NOTHING BEATS THE THRUST OF THE SCREW” 


When used on fuel oil lines, its pulseless discharge prevents 
“puffy” ‘firing and improves boiler efficiency. Furnished in 
both external and internal gear types. Write for Bulletin. 


| Only Tio Moving Parts 


MEANS LOW 


ij PUMPS—asphalt—Bunker C Fuel Oil—greases 
| —molasses—soaps—syrups—cellophanes 


—acetates. 


q wy MANUFACTURING QUALITY PRODUCTS SINCE 1904 4x 


9256 Hudson Bivd. 
NORTH BERGEN, N. J. 


Two screws are only 

moving parts. End to center 

fluid movement of horizontally 

mounted units eliminates thrust bear- 

ings. Self-centering timing gears prevent 
sidewear resulting from screw contact. Pack- 
ing can be added while pump is running. 
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Belleville 9, New Jersey 





Chlorination of process and cooling water is like having a moun- 
tain stream at your doorstep. No longer need raw water bacterial 
quality be a major factor in selecting a site for a new manufacturing 
plant . . . nor need a requirement for water of higher bacterial 
quality necessitate a change from your present location. 


Wallace & Tiernan chlorination can eliminate the effect of pollu- 
tion, making any raw water supply bacterially suitable for industrial 
cooling water or for process purposes, at a cost often less than the 
resulting yearly savings in fuel and manpower. 


From their wide experience in solving water treatment problems 
in scores of different industries, Wallace & Tiernan Engineers will 
recommend the method best adapted to the individual needs of 


lant. 
your plan isi 


7 WALLACE & TIERNAN B= 


PRODUCTS, INC. 
Manufacturers of ChlorineandsimmoniaConrol sbfparatus 


Represented in Principal Cities 





Western States 
Council 


NATIONAL ATTENTION will be directed 
to the light metals industry of the 
West—its spectacular wartime de- 
velopment and its post-war prospects 
—when the Western States Council 
holds a two-day conference on this 
subject in Seattle June 21 and 22. 

The objective of the conference is 
post-war maintenance and operation 
of an integrated light metals indus- 
try in the eleven Western States un- 
der private ownership. 

The Western States Council was 
organized in October, 1944, to co- 
ordinate western action on matter 
of regional concern. It is made up 
of executives of chambers of com- 
merce in all eleven western states. 
Christy Thomas, executive vice presi- 
dent of the Seattle Chamber of Com- 
merce is president of the Council. 

First project undertaken by the 
organization was an intensive study 
of the West’s steel industry and its 
post-war potentialities. Following a 
two-day conference held at Salt Lake 
City in February, a comprehensive 
program was set in motion to retain 
this important industry, which has 
expanded tremendously in wartime, 
as a permanent and integrated factor 
in western economy. Private owner- 
ship and operation is the goal. 

The urgent need for light metal in 
the war production program brought 
great expansion to the West’s alu- 
minum and magnesium industries. 
The most spectacular development of 
aluminum reduction has taken place 
in the Pacific Northwest, where new 
war plants have been built to take 
advantage of the abundant, low-cost 
electrical energy. 

Every phase of the problem will be 
analyzed at the Seattle meeting. Both 
the bright and dark aspects of the 
picture will be discussed in detail. 


A.S.H.V.E. Laboratory 
Studies 


ONE OF THE MAJOR studies at the 
Research Laboratory of the Ameri- 
can Society of Heating & Ventilating 
Engineers, Cleveland, Ohio, will be 
the subject of air duct friction under 
the direction of the Technical Ad- 
visory Committee on Air Distribution 
and Air Friction. 

A report on the following aspects 
of the subject of air duct friction 
prepared by Professor Wright for the 
Committee on Research, was consid- 
ered at a recent meeting. 

(a) A comparison of basic source 
data. 

(b) A comparison of the present 
friction chart in the Guide with simi- 
lar charts or tables in use by various 
organizations or recommended in 
handbooks and textbooks. 

In presenting his report, Professor 
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JHE Btu’s produced in boilers and distributed 
through steam lines are not only fighting the war- 


time battle of production. They also fight, year in and 
year out, to escape in the form of heat losses. Indus- 
try’s effort to prevent the waste of heat is never-ending. 

The battle against heat loss is as broad as all indus- 


try. With every boiler, steam line, fitting and heated 


THE EHRET HEAT INSULATION HANDBOOK 
contains a wealth of information on 85% 
Magnesia, Enduro high temperature and 
many other insulations — with selection and 
application data for boilers, piping and 
equipment. Fully illustrated, it includes heat 
loss and efficiency tables, specifications and 
recommendations for every temperature con- 
dition. A copy will be sent at your request. 


ORIGINAL LITHOGRAPH BY BENTON SPRUANCE 


surface a potential avenue of waste, they should be 
amply protected with a highly efficient thermal insula- 
tion such as Ehret’s 85% Magnesia or Enduro. These 
time-defying insulating materials have been conserving 
heat in countless installations for nearly half a century. 
Those who specify or use these materials like them be- 


cause they are dependable, economical and trouble-free. 


> MAGNESIA MANUFACTURING CO. 
: VALLEY FORGE + PENNSYLVANIA 
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Wright stated, “Authorities in the 
field of fluid mechanics are in essen- 
tial agreement as to the general 
equations governing the friction of 
fluid flowing in closed round pipes. 
These relations have been employed 
by Rouse and by Moody in preparing 
charts from which the friction co- 
efficient can be determined. It has 
been definitely established that these 
charts are valid for a large number 
of fluids, air among them. Since any 
practicable set-up for testing the fric- 
tion of ventilating ducts is limited 
as to sizes of ducts which can be 
tested, and velocities which can be 
reached, such tests as were made in 
the past have been generally re- 
stricted to conditions in the lower 
portion of the friction chart. This 
limited range of results leads to an 


equation which can be greatly in er- 
ror if extrapolated sufficiently to in- 
clude the range of the usual friction 
chart.” In view of the general ac- 
ceptance of the basic functions, Prof. 
Wright suggested that it would be a 
better procedure to use the results 
of tests on ducts to evaluate the one 
unknown in the equation, ie. the 
roughness parameter, and to make 
up the proposed friction chart on 
that basis. 

It was pointed out that the friction 
charts now in general use tend: 

(1) To give friction values too low 
in the upper range if satisfactory in 
the low range, or too high in the 
middle if satisfactory at top and bot- 
tom. 

(2) To over-emphasize the effect 
of change of diameter in the low 





TUBE CLEANERS 


Have you ever wished that you had the facilities avail- 


able to build your own tube-cl 





s for special or unusual jobs? 


The chances are you can do just this—and do it easily too. 


You can do it by selecting one of the numerous motors and,one of 
the many cutter-heads from the large assortment of Wilson Tube 
Cleaners and parts that are available. 


A copy of the Wilson Tube Cleaners Check-List will help you make 
this selection, and thus help solve your tube-cleaning problems. It 
shows various Wilson Tube Cleaners for practically every type of 
deposit in straight or curved tubes—tube cleaners that get the job 


done faster! 


The Check-List also contains valuable information on operation 
and maintenance of tube cleaners. Your copy will be sent on request 
—and without obligation. 


THOMAS C. 


WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 





velocity range. 

(3) To under-emphasize the effect 
of change of diameter in the high 
velocity range. 


Asbestos Textile 
Institute Formed 


A NUMBER OF ASBESTOS textile manu- 
facturers have formed the Asbestos 
Textile Institute, with offices at 12 
S. 12th Street, Philadelphia 7, Pa, 
It is a voluntary, non-profit, unin- 
corporated organization whose func- 
tion is to render service to manufac- 
turers, to the trade, and to users of 
asbestos textiles. Membership in the 
Institute is open to all individuals, 
corporations or others located in the 
U. S. who manufacture textiles from 
raw asbestos fibres. 

With the formation of the Institute, 
the following companies became 
members: Asbestos Textile Co., J. 
Franklin Burke & Co., Carolina As- 
bestos Co., Garlock Packing Co., 
Johns-Manville Corp., Keasbey & Mat- 
tison Co., Philadelphia Asbestos Co., 
Raybestos-Manhattan, Inc., Southern 
Asbestos Co., and Union Asbestos & 
Rubber Co. 

Among the various activities con- 
templated by the Asbestos Textile 
Institute are the establishment of 
uniformly high standards of quality, 
research to develop new uses and 
new markets for asbestos textiles, 
and the preparation and distribution 
of technical and general information 
that will be of interest and value to 
engineers, designers, distributors, 
— and the general pub- 
ic. 

The officers elected to head this 
new Institute are: C. H. Carlough 
of Carolina Asbestos Co., president; 
George Marshall, Jr. of Raybestos- 
Manhattan, Inc., vice president; Wil- 
liam C. Scott of Keasbey-Mattison 
Co., treasurer and Harris D. McKin- 
ney, the Institute manager and sec- 
retary. 

The Board of Governors is com- 
posed of: C. H. Carlough, Chairman; 
G. S. Fabel of Southern Asbestos Co.; 
George Marshall, Jr.; W. C. Scott; 
E. R. Teubner, Jr. of Philadelphia 
Asbestos Co.; and F. J. Waken of 
Johns-Manville Corp. 


Chisholm Approves 
Heating Plan 


THE CHISHOLM CiTy, MINN., Coun- 
cil has recently passed or ordinance 
granting a franchise for furnishing 
central steam heat and electric power 
to the entire city, from a co-opera- 
tively-owned plant. The plan was 
considered doubly attractive because 
it provides an ideal civic improve- 
ment project for post-war construc- 
tion and employment. 

The franchise, awarded to John J. 
Dwyer of Duluth, authorizes the con- 
struction of an adequate steam and 
electric generating plant with the 
necessary underground heat distribu- 
tion lines and electrical circuits, just 
as soon as war production schedules 
permit release of materials. 

Steam service will be made avail- 
able to every residential, commercial 
and industrial building, where it can 
be adapted to existing warm-air, hot- 
water or steam heating systems. It 
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ARE UNIT 
HEATERS YOUR 


Gublt.” 




















Ball float and thermostatic trap —this heavy- 
duty trap is fitted with two valves, both of 
which are open during peak: starting loads 
when large amounts of air and cold conden- 
sate are entering trap. Main valve is float 
controlled. Thermal unit is bi-metal, positive 
in operation and closing tight when line 
reaches steam temperature. 








THERMAL 
AIR VALVE 











ONE OF THESE 


STRONG 


HOOK-UPS 


Wile SOLVE i/ 





Inverted bucket and thermostatic trap —a two-in-one 
trap (blast) combining economies of inverted bucket 
design with thermal trap air capacity. Inverted 
bucket operates to discharge condensate intermit- 
tently through main valve. Separate by-pass allows 
free passage of air and water through thermal valve 
until steam temperature is reached. Valve then closes. 


Open or inverted bucket with separate 
thermal by-pass — recommended for 
larger installations requiring fast heat- 
ing. Separate thermal valve is piped as 
a by-pass around either the open or 
inverted bucket trap. These traps also 
preferred for heaters operating at pres- 
sures over 30 Ibs. because of intermittent 
operation and minimum maintenance. 


BRING YOUR DRAINAGE PROBLEMS TO US 


Long, specialized experience, plus the 
fact that Strong makes the widest line 
of drainage equipment combine to give 
you the most satisfactory installation 
on any type of service. 

The Strong line includes open and 
inverted bucket traps, float, float-and- 
thermostatic (blast), etc.—cast and semi- 


STEAM SPECIALTIES 


steel, forged and welded construction. 

We welcome the opportunity to help 
you on any drainage problem. Write 
Strong, Carlisle & Hammond Company, 
Cleveland 13, Ohio. 


STRONG, CARLISLE & HAMMOND CO. 
Cleveland 13, Ohio 
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was brought out at Council meetings 
that this would completely eliminate 
the need for individual furnace stok- 
ing and ash handling, and would 
abate a smoke nuisance, assuring a 
cleaner, more healthful community. 
Preliminary estimates indicate that 
the overall fuel consumption will be 
reduced approximately 25 per cent. 
Another benefit considered was the 
utilization of extra basement space 
upon removal of individual furnaces. 
It was also pointed out that new 
homes could be spared the expense 
of basement excavation and con- 
struction. : : 
The city is now served with light 
and power from an extensive power 
transmission system. Under the new 


plan, the citizens of Chisholm | will 
purchase heat along with electricity, 
gas and water, from a central source. 


American Mobile 
Power Plants 


First ACCOUNTS OF how American- 
built mobile electric power trains 
helped the Red Army smash into 
Berlin are being discussed by engl- 
neers and production experts of the 
General Electric Co. and the Ameri- 
can Car & Foundry Co. who supplied 
63 such plants with a total generating 
capacity of 143,000 kw to the USSR. 

“They invariably follow in the 
wake of the advancing Red Army, 
an Embassy of the Union of Soviet 





y Courtesy General Aniline & Film Corp. 


WRITE FOR 
“H-O-H WATER STUDIES” 


DW. HAERING & CO,, Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Ill. 





Socialistic Republics bulletin states, 
“Since the first days of the offensive, 
mobile stations have traveled to the 
front with the armored trains and 
have rendered invaluable service to 
tank and truck repair shops, supply- 
ing them with power.” 

The efficient pattern of how the 
Russians relied on the mobile power 
plants to rehabilitate cities as quickly 
as they were retaken from the nazis 
and thereby strengthen further ad- 
vances is revealed by the bulletin. 

“The stations played a vital part in 
restoring Stalingrad, the Donbas, the 
Crimea, Zaporozhye, Krivoi, Rog, 
Gomel, Minsk, and other cities,” it 
relates. “The People’s Commissariat 
of Power has sent 30 new mobile 
power stations to the liberated dis- 
tricts.” 

Forty of the 63 turbine-electric 
mobile power plants supplied by Gen- 
eral Electric generate 3000 kw of 
electric power each. The other 23 are 
1000 kw units. 

The 3000-kw plant is described as 
a train of nine specially built rail- 
road cars which can be handled at 
fast-freight speed and put into serv- 
ice within about eight hours after 
arrival at a power needy area. Two 
locomotive boiler cars, two tenders, 
a turbine-generator car, a switchgear 
car, and three cooling tower cars 
compose each of the plants. 

First of the 3000 kw mobile power 
plants were delivered to the Soviet 
government June 1, 1944 at Berwick, 
Pa., at which point the USSR took 
the responsibility for shipment 
abroad. 


Public Service 
Makes Promotions 


ANNOUNCEMENT IS MADE by vice 
president Jacob T. Barron of the fol- 
lowing promotions in the electric de- 
partmnet of Public Service Electric 
& Gas Co., Newark, N. J. 

Hollis K. Sels to be transmission 
and distribution engineer, succeeding 
Rollin, who died recently. Theodore 
Seely to be transmission and substa- 
tion engineer. Oscar Bauhan to be 
assistant transmission and substation 
engineer. 

Mr. Sels started with Public Serv- 
ice in 1923 as engineer in the office of 
the transmission engineer and was 
promoted to assistant transmission 
and substation engineer in 1928. He 
has been transmission and substation 
engineer since 1938. 

Mr. Seely entered the company 
cadet engineers’ course in 1923. In 
1926 he was assigned to the electric 
distribution department, central 
division. After one year in the Perth 
Amboy District, Mr. Seely was trans- 
ferred to the Elizabeth District. In 
1930 he entered the office of the dis- 
tribution engineer, as assistant en- 
gineer. He was advanced to distribu- 
tion planning engineerin 1937, and 
to assistant distribution engineer in 
1940. In 1943 Mr. Seely was trans- 
ferred to the transmission and sub- 
station engineer’s office as assistant 
transmission and substation engineer. 

Mr. Bauhan started with the Com- 
pany as district substation operator 
in New Brunswick District in 1923. 
He was transferred to the general of- 
fice in 1924, and from then, until 
1942, served as engineer and instal- 
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LADISH DROP FORGE Co. 
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HERE’S no round-trip ticket... 

but only one-way passage... for 
fluids when you use the OIC Cast 
Steel Swing Check Valve. When this 
valve seats, it positively prohibits 
back-flow. 


Furthermore, there’s always a free 
flow in the right direction. The disc 
swings clear above the waterway, 
leaving it in wide-open position, 


The entire disc assembly is removable 
through the cap opening. Its suspen- 








ONE-WAY PASSAGE 


sion from two integral brackets inside 
the valve body eliminates the neces- 
sity for drilled holes in the body 
casting. 


OIC Cast Steel Valves . . . Checks 
... Globes... Angles and Gates... 
are available in the 150 and 300-pound 
pressure classes, with screwed, flanged 
or butt welding joints. They embody 
the same qualities of workmanship 
and materials that have made OIC 
Bronze and Iron Valves so outstanding 
for 62 years. 








There is an OIC Dis- 
tributor near you, 
ready to demonstrate 
to you the many 
superior features of 

OIC Cast Steel 
Valves. Call him... 
or write to us for 
details. 









THE OHIO INJECTOR COMPANY 


WADSWORTH, OHIO 














Since 1883 


Valve 


Quality Leaders in Manufacture 


~~ 














" ca | 

" i 6 4 *'$ 

Ps = 
GG | @ of 
tad 





et 
A es 


Pe. 
A 


+e 


Max./Pressu 


Speeds up to 





Maximum B. H. P. 
Max. Steam Temp. 
i 


re 


Back Pressure up to 


Write for Bulletin SW-1 


L.J. Wing Mfy.Co. 


New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 


TURBINES 


154 W. 14th St., 
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100 
525 F. 
275 lbs. 
50 lbs. 
4000 RPM 


OPERATING RANGES 


STANDARD HIGH PRESSURE 


150 
750 F. 
600 lbs. 
50 lbs 


4000 RPM 
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PACKING 


RECOMMENDATIONS 


for water, steam, oil and gasoline service 


Next time you give stuffing boxes the 
regular, frequent check they need 
under today’s operating conditions, 
have near at hand Belmont’s Pacx- 
ING RECOMMENDATION CHARTS. 
They will enable you to select from 
the complete Belmont line the pack- 
ing that is right for the job. There is 
hardly a conceivable service for which 
Belmont cannot provide the packing 


that will keep equipment operating at 
maximum capacity — without leaks 
that waste power, cut down produc- 
tion and cause expensive replacements. 

Belmont Distributors are located in 
every large industrial center, ready to 
serve you promptly from local stocks. 
Get the Pacxinc RECOMMENDATION 
Cuarts from the one nearest you — or 
send the coupon to us. 


Have us send you 


lation engineer for the transmission 
and substation engineer on the de- 
sign and construction of substations 
and switching stations. In 1942, he 
was assigned the job of coordinating 
the engineering of Public Service 
facilities with the equipment of the 
various war industries. 


G. H. Blake Heads 
Public Service Corp. 


THE RETIREMENT OF Edmund W. 
Wakelee as president of Public Serv- 
ice Corp. of New Jersey and sub- 
sidiary companies was announced by 
Chairman of the Board Thomas N., 
McCarter at the annual meeting of 
stockholders of the Corporation in 
Newark. Mr. Wakelee has not been 
in good health for the past year or 
so and is now critically ill at his 
home in Demarest, N. J. George H. 
Blake was elected to succeed Edmund 
W. Wakelee, president since 1939. 

Thomas N. McCarter was reelected 
chairman of the board and Percy §S. 
Young, chairman of the executive 
committee. Thomas N. McCarter, Jr., 
was elected executive vice president, 
the post held by Mr. Blake since 1943. 

For the past six years Mr. Mc- 
Carter has been vice president in 
charge of the company’s Southern 
Division. All other executive officers 
of the Corporation and_ subsidiary 
companies were reelected or reap- 
pointed. 

Frederick A. Lydecker was named 
vice president in charge of gas op- 
eration, Public Service Electric and 
Gas Co., and a director of the Cor- 
poration’s subsidiary companies suc- 
ceeding John A. Clark who retires. 
Mr. Lydecker has been assistant vice 
president in charge of gas operation. 


Van Pelt Joins 
Battelle 


BATTELLE MEMORIAL INSTITUTE, Col- 
umbus, Ohio, has announced the ap- 
pointment to its staif of J. Robert 


the handy PACKING RECOM- 
MENDATION CHARTS, plus infor- 

mation on the complete line 
of Belmont Packings 


Van Pelt, formerly technical director 
of the Museum of Science and Indus- 
try, Chicago, who will assume re- 
sponsibility for an expanded program 
of research education. 

Battelle Memorial Institute was 
founded in 1929 by the late Gordon 
Battelle, whose will provided for the 
building and endowment of a non- 
profit research institute “for the pur- 
pose of education, the encouragement 
of creative research, and the making 
of discoveries and inventions.” Its 
program of basic research serves two 
interrelated ends: It contributes to 
the advanced professional training of 
your scientist and technologist. It 
adds to the world’s store of basic 
scientific knowledge. 

This two-fold program has been 
given the name, “Research Educa- 
tion.” 

With the impending return of many 
young men and women from the 
armed services to civilian life, Bat- 
telle will greatly expand the program 
of research education which was cur- 
tailed by the exigencies of war. Fel- 
lowships will be available to highly 
qualified graduate students on a basis 
that will permit them to learn the 
philosophy and to practice the meth- 
ods of modern highly-organized re- 
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Gruv-Seal ““Forged-Iron” Ring 
Gaskets are manufactured by a 
special forging method which elimi- 
nates metal porosity and interlocks 
the metal fibre lines into a dense, 
tough structure such as is obtained 
by no other fabricating process. 
Gruv-Seal “Forged-Iron” Ring 
Gaskets are exact in every detail; 
true in diameter, circumference, and 
in thickness; perfectly proportioned 
and machined to a fine, smooth 
finish. The metal from which these 
are forged possesses corrosion- 
resisting properties beyond those of 
ordinary steels. 

Gruv-Seal “Forged-Iron” Ring 
Gaskets are forged in a wide range 
of sizes, including all standard 
A.P.I. sizes. New sizes are con- 
stantly being worked out as require- 
ments occur. Write for special 
bulletin on Gruv-Seal “Forged- 
Iron” Ring Gaskets. 

These gaskets are one item of the 
complete line of Diamond “S” 
Forged Boiler and Tank Accessories 
which includes manhole cover 
assemblies, handhole cover assem- 
blies, welding street ells, welding 
necks, all of which are forged to 
close tolerances from suitable 
metals, and fully meet and exceed 
A.S.M.E. requirements for steel 
use in pressure vessel parts. 





Catalog No. 10 illustrates, describes, and 
lists a complete line of forged steel boiler 
and tank accessories and contains techni- 
cal data and general information about 
the application of such products. 


THE STEEL IMPROVEMENT 


& FORGE CO. 
986 East 64th Street + Cleveland, Ohio 


ELIEF from pipe line shut-downs 









with GRUV-SEAL “Forged-Iron” 
Ring Gaskets 


Pressure-proof flange connections—tight as a weld—on 
high or low pressure pipe lines! Gruv-Seal “Forged- 
Iron” Ring Gaskets are machined to a fine, smooth 
finish, stay put and protect you against pipe line 
shut-downs. 

With Gruv-Seal “Forged-Iron” Ring Gaskets, wrench 
pressure molds a tight seal that stays tight always— 
reduces power losses and other pipe line trouble. These 
gaskets should be used at all flange connections, valve 
bonnet joints, and at joints where ready disassembly 
is a necessary requirement. 











the IMPROVEMENT of Metals, 
by Forging ro 






Steering Knuckle 
Forging 


The IMPROVEMENT of Metals by Forging develops high 
tensile and impact strength, toughness and fatigue resistance in 
simple, as well as highly stressed parts, and assures dependable 
performance of vital equipment in the production, refining and 
marketing of petroleum products. Buy equipment fortified by 
forgings for unpredictable emergencies. 


OROP 


THE(STEEL IMPROVEMENT & FORGE CO. 


FORGINGS 986 East 64th Street * Cleveland, Ohio 
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RETURN THIS MEMO FOR Yyge HANDBOOK 


‘A. W. CHESTERTON CO., 64 India St., BOSTON, MASS. 


Please send me a copy of the new 72-page 
Chesterton Packing Catalog and Handbook 
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BRATAP. 


It’s the fast, thorough way to remove fuel- ~ Write today for latest descriptive Bulletin 
wasting soot and scale from boiler tubes. V-16. It shows how to step up boiler 
Comes in fire-tube and water-tube models. _ efficiency through cleaner tubes. 


BRUNT EQUIPMENT CO. ° itreato’s' new vo | 











170 


search, while also deriving the usu2] 
benefits of graduate work in their 
own university. 


Babcock & Wilcox’s 
1800th Marine Boiler 


THE 1800TH MARINE BOILER built for 
the U. S. Navy combatant ship pro- 
gram by The Babcock & Wilcox Co., 
has been installed in the aircraft car- 
rier U.S.S. Franklin Delano Roose- 
velt which was launched on April 29, 
The Roosevelt is the second of a class 
of carriers rated as the fastest, big- 
gest and most powerful in the world. 
Like her sister ship, the U.S.S. Mid- 
way, launched last March in New- 
port News, she is equipped with two- 
furnace single uptake express type 
boilers, a design developed by The 
Babcock & Wilcox Co. for the Navy. 

Officials of the Company point out 
that while the Roosevelt boilers in- 
cluded the 1800th to be: constructed 
on their Navy boiler schedule, the 
number of such boilers supplied to 
the combatant ship program has 
probably reached over the 2300 mark 
at the present time. The boilers for 
the Franklin Delano Roosevelt were 
installed more than a year ago, due 
to the fact that boilers in Navy ships 
are placed in position in the earliest 
stages of construction. Since these 
boilers were installed the Company 
has supplied boilers for more than 
500 additional Navy vessels, includ- 
ing combat ships and auxiliaries. A 
third carrier of the Midway and 
Roosevelt class now under construc- 
tion will carry the same type of 
boiler developed by the Company for 
the first two vessels. 

The U.S.S. Roosevelt has an over- 
all length of about 1000 ft, and she 
will carry approximately 3000 men 
aa more than 80 planes of a new 
ype. 


The Bureau of Economic and Busi- 
ness Research of the University of 
Illinois has just announced the publi- 
cation of a 44-page booklet entitled 
“Should I Start My Own Business?” 
The booklet, prepared by P. D. Con- 
verse, professor of marketing, carries 
chapters on Why Start a Business? 
Qualifications for Operating a Busi- 
ness Successfully, and Finding and 
Evaluating Opportunities. It is de- 
signed especially for persons who are 
considering a venture into business. 
Veterans who are considering bank 
loans. for business ventures could 
profit by reading the booklet. Re- 
quests for this free publication should 
be sent to the Bureau of Economic 
and Business Research, 205 Commerce 
Building, Urbana, Illinois. 


R. G. Rincliffe was elected vice 
president in charge of electric opera- 
tions of the Philadelphia Electric Co. 
at a meeting of the Board of Direc- 
tors of the Company held April 24. 
The announcement was made by H. 
P. Liversidge, president. Mr. Rin- 
cliffe entered the utility business as 
an engineering assistant at Chester, 
Pa., in 1923. Following a succession 
of various assignments, he was named 
superintendent of gas production in 
1927. Four years later he was made 
superintendent of gas manufacturing 
for the entire company. In 1938, he 
was named purchasing agent, continu- 
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“Contury” Asbestos Corrugated 
MAKES THIS PLANT MODERN 


This vast aircraft plant chose the right materials. It is 
built with K&M “CENTURY” ASBESTOS CORRU- 
GATED and FLAT LUMBER ... the perfect material 


for industrial roofing and siding. 


It is tough. ..a combination of asbestos 
fibre and portland cement, produced by 
tremendous hydraulic pressure. 


It is an attractive material...needs no 


, of plants, throughout 
the country, have found satisfac- 
tion with K&M “Century” Asbestos 
Corrugated and Flat Lumber. You’ll 
find satisfaction too. You'll save 
time and money, and avoid risk, 
when you build the modern, 
“Century” way. Bring your prob- 
_lem to your authorized Keasbey & 
Mattison Distributor. He ‘is well 
supplied to meet your material and 
erection requirements for “Century” 


Asbestos Corrugated and Flat Lumber. 


COMPANY « AMBLER o 


surface finish or applied decoration. 


It is an amazingly adaptable material. 
Comes in 19 different sizes. , 


It is economical because it is mainte- 
nance free. 


It is completely fire resistant. 


Installation time is reduced to a minimum. 


KEASBEY & MATTISON 


PENNSYLVANIA 


, 
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made with machine drawn accuracy. 
Installation is easy and there is little 
danger of installation strains. 

Where maximum visibility is also 
needed, use Pyrex Red Line or 
Broad Red Line Gauge Glasses and 
where pressures are moderate CoRNING 
Standard Gauge Glasses-will give you 
economical service. In the complete FF 
CorninGand Pyrexlineyoucanchoose 
\ the gauge glass to meet your particular 
\ operating needs, 


7 
Convine 


i Corning, New. York 






your service 


INVOLVES EXTREME 


TEMPERATURE SHOCKS 
use 


PYREX HIGH PRESSURE 


GAUGE GLASSES 


You can’t blame an ordinary gauge glass for going all to pieces 
when you subject it to extreme and sudden changes in temperature. 

For that service you need a Pyrex High Pressure Gauge Glass, 
the kind that withstands such temperature shocks that occur when 
it is heated to 425°F. and then plunged immediately into ice water. 
Pyrex Gauge Glasses not only withstand this severe test but 
stand up under mechanical shock and abuse as well. 

Resistant to attack from steam and hot water, they retain 
original crystal clearness even after long service because they are 





“PYREX” and“CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N.Y. 








"Boller Repairs Reduced 75%" | 


NATIONAL 


NATIONAL BOILER PROTECTOR CO., 


PROTECTOR 





YOu, 200s win ana the ational 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 






740 REIBOLB BLDG., DAYTON, OHIO 
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ing in that capacity until 1941, when 
he was appointed manager of electric 
station operations, the position he heid 
at the time of his selection as vic. 
president. 


Philip Sporn, formerly vice presi- 
dent of American Gas & Electric Co., 
has been elected executive vice presi- 
dent of the company. Mr. Sporn was 
also elected executive vice president 
and chief engineer of each of the 
operating companies of the American 
Gas & Electric system at meetings of 
their boards of directors on April 26, 





Hans Nielsen Boetcher 


HANS NIELSEN BOoeETCHER, assistant 
to ae tr masons of power produc- 
tion stations department, msoli- 
dated Gas Electric Light & Power Co. 
of Baltimore, died in that city on 
April 19, 1945, after a short illness. 
He was 47 years of age. 

Mr. Boetcher was a native of Ham- 
burg, Germany, and received his 
formal education at the Technical 
University in Hannover. Prior to his 
coming to this country in 1924, he 
was with the Siemans Electric Works, 
Hamburg. Continuing in the field of 
engineering associated with the gen- 
eration of electric power, he entered 
the employ of the Consolidated Gas 
Electric Light & Power Co. in 1925. 
Engaged primarily with the design, 
construction and operation of steam 
electric generating plants, Mr. Boet- 
cher was prominent in recent years in 
metallurgy as applied to the power in- 
dustry. He was known as an author- 
ity on corrosion and failure of metals 
in power boilers and other power 
plant equipment, being the author of 
numerous papers and studies on these 
subjects. 

His knowledge of metals was also 
applied to welding, in which he had 
great interest, and his contributions 
in this field were in large degree re- 
sponsible for the rapid advance of this 
art. He was an associate member of 
the American Welding Society and 
was prominent in the organization of 


- the Maryland Section, being local 


chairman at one time. 

He was a member of the ASME, 
taking an active part in the commit- 
tee work of that society. He served 
on numerous committees of the Edi- 
son Electric Institute, being a mem- 
ber of the Prime Movers Committee 
at the time of his death. He was also 
a committee member of the American 
Society for Testing Materials, being 
Chairman of the Subgroup on Graph- 
itization of High Temperature Pipe. 


W. R. Webster 


WILLIAM R. WEBSTER, chairman of 
the board of the Bridgeport Brass Co., 
of Bridgeport, Conn., since 1930 and 
associated with the concern for 48 
years, died April 28 in the Bellevue 
Stratford Hotel, Philadelphia, Pa., at 
the age of 77 years. His home was in 
Bridgeport. 
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of Equal Volume 
ional Area 


HOT FLOW SOFTENERS FOR BOILER FEED- 
" WATER TREATMENT . 
‘PLUS VALUE No. 1 SEDIMENTATION TANK DESIGN 


EQUAL VOLUMES: The water must spend half ing condition conducive to maximum solids sepa- 
its retention time traveling down the outer com- ration and sedimentation. The result is an ample 
partment—so chemical reactions are completed volume of properly settled, relatively clear water 
and solids precipitated long before the water always ahead of the filters, and this 


turns upward into the inner compartment. © permits 350% overload when backwashing 
EQUAL CROSS SECTIONS: There is no variation ON ane ane 
% a , @ increases the length of filter runs 
in velocity of forward travel from inlet to outlet— @ increases the life of filtering media 
not even at the point of change in direction of flow. @ reduces operating attention required 

@ eliminates the need for any coagulant 
Thus, this design feature establishes an operat- @ assures high clarity of filter effluent. 


oN FE TECe 


325 WEST 25th PLACE + CHICAGO 16, ILL. 
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QUITIBY 


nproved Supporting Feet Ribbed to Nozzles: 
eavy Duty Anti-Friction Bearings: 
Accessible and ama Ss 
interchangeable Parts: Fourmsy\ Ae 
SL rrr 


UIMBY PUMP Division 





Assure 
Correct Water Supply 


to Busy Boilers with 
Swartwout 
Feed Water 
Regulators 





The two principal 
elements of Swartwout 
Feed Water Regulators 

(1) the Generator, (2) 
the Regulator Valve. 
























The Swartwout Feed Water Regulator System assures 
sensitive quick-acting control that protects your boil- 
ers from dangerous water stages. Its thermo-hydraulic 
principle permits wide leeway in the location of the 
two major elements, connected simply through a line 
of tubing. Completely automatic, requires little atten- 
tion and practically no maintenance. 

Swartwout Feed Water Regulators are pleasing 
thousands of engineers by these features: (1) Simpli- 
city of construction—avoids complicated adjustments. 
(2) Ruggedly built to operate under severe conditions. 
(3) Easily adjusted to varying conditions. (4) Easy to 
install on any boiler. Write for Bulletin S-20-D. 














POWER PLANT 
EQUIPMENT 









THE SWARTWOUT COMPANY oe 18511 Euclid Ave. Cleveland 12, Ohio 











Mr. Webster was born in Oyster 
Bay, L. I., and graduated from Cor. 
nell University as a mechanical engi- 
neer in 1890. He began his career as 
a sales engineer for Westinghouse 
Coane, — & Oo, and was superin- 
endent o e Bridgeport Copper Co, 
from 1893 to 1897. ne Ce 

Mr. Webster joined the Bridgeport 
Brass Co. in 1897 and served succes- 
sively as department superintendent, 
general superintendent and vice presi- 
dent. He was elected a director and 
eo of the board of directors in 


Mr. Webster was a director of the 
Bridgeport-City Trust Co. and a mem- 
ber of the Bridgeport Board of Edu- 
cation. For many years he was chair- 
man of the employment relations 
committee of the National Association 
of Manufacturers. 


Charles G. Heydon 


CHARLES G. HEYDON, sales engineer 
for Wright-Austin Co. of Detroit, 
Michigan, died suddenly of a heart at- 
tack in their New York Office May 
9th, 1945. He was on a business trip 
to New York with Mr. Walter, presi- 
dent of the Company, who was with 
him at the time of his death. 

Mr. Heydon was associated with the 
Wright-Austin Co. for 25 years, and 
was a life member of the Ararat 
Shrine in Kansas City, Mo. He was 
also a member of the Engineering So- 
ciety of Detroit, and American So- 
ciety of Heating & Ventilating Engi- 
neers. 

He was 60 years old, and is sur- 
vived by his widow, Alice, and a son 
Thomas G. Heydon, who is with the 
Packard Motor Car Co. of Detroit. 


Charles Harding 
Eastwood 


CHARLES H. EASTWoop, general ad- 
verising manager of Wallace & Tier- 
nan and Associated Companies, New- 
ark, N. J., died Friday, April 27, 1945, 
in the Huntington Hospital, Pasadena, 
Calif., after a relapse from a heart at- 
tack that he suffered six weeks previ- 
ously. 

Mr. Eastwood was born and edu- 
cated in England; came to Canada 


with his family as a young man. He 


enlisted and served overseas in a 
medical unit of the Canadian Army in 
World War I, serving with distinction 
and receiving many honors. After the 
war, he joined the staff of Nordyke 
& Marmon—at that time one of the 
leading builders of flour milling ma- 
chinery—and joined the Wallace & 
Tiernan organization on March 1, 
1924, confining his early work to flour 
milling activities. 

He became manager of the W & T 
district office at Jacksonville, Fla., 
and in 1929 was transferred to the 
head office in Belleville, N. J., work- 
ing for a while on export sales before 
being assigned to responsibility for 
advertising and sales promotion, fi- 
nally becoming general advertising 
manager. In addition, he was directly 
responsible for the main office man- 
agement of the Decco Process (citrus 
fruit decay control) and, for a period 
of several months in 1943 and 1944, 
the main office management of the 
flour milling service division. He had 
a large, nationwide acquaintance in 
all W & T fields of interest. 
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* Just when we think we've seen everything in special 
forged fittings another tricky requirement turns up... and 
probably always will. This time it’s an order for seven-inch 
carbon-moly WeldELLS with integrally formed 3-inch outlets 
in their back walls. al 

We have solved problems that are a lot tougher than this, but 
none exactly like it. Thus, like hundreds before it, it has con- 
tributed its share to the sum total of Taylor Forge “know-how” 
... 4s one more proof that we have honestly earned our reputa- 
tion for doing things with hot metal no one else does. 


THE unduplicated experience of Taylor Forge in the field of special 
forging has a vital bearing on your choice of standard welding fittings. 
It means there is nothing to be desired in welding fittings that is not within 
the scope of the methods and facilities that have grown out of this 
experience. 

By applying these methods and facilities we have given WeldELLS fea- 
tures that are not combined in any other fittings. A good example of this 
is the uniform strength achieved through proper distribution of extra metal 
where stresses are higher. Another, is the extreme dimensional accuracy 
attained by special truing operations. Still another is the special process 
which forms the tangents, and there are many more. 

This specialized Taylor Forge knowledge is responsible for the features 
listed opposite—is the reason why those who are best qualified to know 
will agree that 


Weld ELL wcciin, 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


* Seamless — greater strength 
and uniformity, 

* Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

*' Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

* Selective reinforcement — pro- 
vides uniform strength. 

° Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
* Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

* Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

* The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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ROTO Tube Cleaners 


ally handy 


Roto Division of Elliott Company 


\ 


y) 


With a Roto Tube Cleaner 
your operator doesn’t have 
to worry about a helper to 
turn air on and off. The 
operator himself controls 
the entire operation with 
an air valve located direct- 
ly behind the motor. You 
will appreciate the bene- 
fits of one-man control be- 
cause it provides safer, 
more efficient tube cleaner 
operation, especially inside 
drums and other tight 
spots. Write for details. 


145 Sussex Avenue, Newark 1, N. J. 














THE ALLPAX CO., INC. 
Mamaroneck, N. Y. 
o 
Distributors Everywhere 





You don’t 


ALLPAX 


THE PACKING THAT “PACKS ALL” 
. . . use it once and 
. . . you'll use it always 


Here’s the universal packing that can be used 
for any fluid or on any apparat 
ically, efficiently—tightly—simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 











CLASSIFIED ADVERTISING 





HELP WANTED 








POWER 
ENGINEERS 


Mechanical Engineers or Elec- 
trical Engineers, with aptitude 
and experience in heat balance 
thinking for work devoted to 
plant improvements, results en- 
gineering and effecting economy 
in the generation and consump- 
tion of steam, electricity, com- 
pressed air, water and refrigera- 
tion. Several openings for quali- 
fied men at different locations 
in the United States. 

Give full experience, education, 
age, present salary and salary 
expected. Enclose snapshot. 
Post-war opportunity. 
Applicants must be able to ob- 
tain Statement of Availability. 


E. I. du Pont de Nemours & Co., Inc. 
Personnel Division 
Wilmington 98, Delaware 








ENGINEERING EDITOR 
M.E. GRADUATE 


PREFER man about 40 with SOME 
PRACTICAL ENGINEERING EXPERIENCE. 
Position consists of preparing Booklets deal- 
ing with Lubrication of various types of 
machinery. PERMANENT POSITION. Major 
Oil Co. Located in N. Y. C. 


STARTING SALARY $5000 


Give full details, including 
Age, Experience, Education. 


Box S-901, Finneran, 1475 Bway., N.Y. 18 














CHANGE OF 
ADDRESS 


To avoid missing an issue 
or paying for forwarding 
postage be sure to send a 
change of address to our 
office. Changes received 
by the 20th of the month 
can be made effective for 
following month's issue. 


POWER PLANT 
ENGINEERING 
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On your branch pipe outlet jobs use the 
WeldOlet Method. It’s a cinch to install 
WeldOlet Fittings! Whether you have a size- 
to-size or reducing size job, the WeldOlet 
Fitting acts as the template. So you save 
_ time and money on every branch pipe outlet. 


All that plus the low first cost! And with 
WeldOlet Fittings you can often elimi- 
nate one or more welding operations, as 
the run pipe does not have to be cut in half. 





HOW TO MAKE A BRANCH PIPE OUTLET 
IN 4 EASY STEPS... 





, WeldOlet Fitting on run pipe 
where outlet is to be made and mark centerlines. 
Using inside of WeldOlet as template, mark hole to be 
cut in run pipe with scriber. Center punch along 
iber mark to give definite cutting line. 

ee: HOLE—Use torch for cutting hole in run 
pipe. Hold torch at right angles to pipe and fol- 

low center punch marks. Use a chisel to remove any 


icicles or beads, and clean pipe around hole with wire 
scratch brush. 


ACK WELD — Re-position WeldOlet Fitting on 

run pipe with original center line marks. To 

get proper penetration of weld metal, separate fitting 

from main pipe %e" to %” by inserting welding rod. 
Tack weld at 4 points. 


WELD IN PLACE—Use either oxy-acetylene or 

electric arc welding for satisfactory results. Lay 
down a bead in the bevel between fitting and main 
pipe. Completely fill bevel at base of fitting with weld 
metal to obtain a leakproof joint of full, original 
pipe strength. 


After the WeldOlet Fitting is installed, you can easily inspect the inside of the joint. To 
meet the needs of various jobs three types of WeldOlet Fittings are available—butt-weld- 
ing, threaded and socket-welding outlets. Drop us a line today for information on the 
types to meet your needs. Ask for the Handbook of Branch Pipe Outlets. 








Forged Fittings Division 


BONNEY FORGE & TOOL WORKS « 639 N. Meadow St., Allentown; Pa. 


WELD 


TRADE MARK REG. U. S. PAT. OFF 





| 


PAT. IN U.S. & FOREIGN COUNTRIES 


WELDING OUTLET=THREADED OUTLET=-SOCKET OUTLET 


Gor Welded Branch Pipe Outlets 
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MURRAY mutmsrace 
STEAM TURBINES 


Another MURRAY multistage steam turbine, designed to deliver 350 
horsepower on low pressure steam at 5 pounds and exhausting to 26 
inches Hg vacuum. It is provided with single inlet valve with 10 inch 
flange, and 24 inch exhaust facing up. This unit will pay for itself in a 
short time, since it utilizes what would otherwise be wasted energy, since 
an excess of low pressure steam existed. 


Equipment includes variable speed oil relay governor, butterfly type 


emergency trip valve, strainer surrounding the double seated balanced F 0 R AL L G RAD ES 
governor valve. OF LIQU j D FU EL 


The complete MURRAY line of turbines includes all variations of me- 


chanical drives, and turbine generator sets up to and including 2500 3 : 
Enco Burner Units of Steam or Mechan- 


KW rating. 


cities. 


Sales Representatives for Murray products are located in all principal 


MURRAY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters ef a Century 








Pumps Water at any temperature or 
pressure. 

Open float cannot burst or waterlog. 

Valves and Seat Bronze or Stainless 
Steel. 

Sizes | in. to 4 in. inlet and outlet. 

Capacity 2500 lbs. to 60,000 lbs. water 
discharge per hr. 


Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 





TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 








ical Atomizing Types are made in 
various sizes with capacities from 1 to 
1000 gallons per hour. 

Designed for operation either with or 
without air registers and for natural or 
forced draft. 

The Enco Interchangeable Atomizer 
is made for instant change of guns 
for operation by either steam or me- 
chanical system or to cover a wide 
range of capacity. 

Enco Atomizers are used with vari- 
ous types and makes of pulverized- 
coal and gas-burner units to provide 
a dual fuel unit for cold starting, or 
for full-load operation ‘when coal or 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 
during the past 25 years and are 
ready to cooperate with those looking 
for better operation and assurance 
egainst loss of steam output. 


THE ENGINEER CO. 


ZS West St. 


Encéo) New York 6, N.Y. 
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IN HANDLING 


LIQUIDS 


Set it!——and forget it! & GASES 


CORROSIVE 
@ The New Grove Filexflo, fully self-contained Back-Pressure LE 
INFLAMMAB 


Regulator or Relief Valve provides positive bubble-tight shut off 
and insures absolute leak-proof control of even the most severe & EROSIVE FLUIDS 
and hazardous types of liquids or gases. A pressure-actuated syn- 
thetic rubber tube contracts to close, tight—sealing off the flow ,yopauticalty & PNEUMATICALLY 
-..and instantly opens with the slightest increase in line pressure. SELF-OPERATING 
It is impossible to become corroded or stuck and automatically aw 
self-compensates for erosion or wear. With no packing glands or 
stuffing boxes, there is never any danger of seepage, leakage or 
failure. Once you set it—you simply forget it. EXPANDS TO OPEN CONTRACTS TO CLOSE 
f 
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Boulevard, Houston 11, Texas ¢ 1930 West Olympic Boulevard, Los Angeles 6, California 
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For Handling 
OILS « CHEMICALS « GASES 
STEAM ¢ HYDRAULIC « ETC. 











B endix Engineers will be glad to help 
you prevent costly production shut- 
downs due to failure of Boiler Tube 
Cleaners, Diesel Exhausts, Lube Oil or 
Steam Lines, or other lines where flex- 
ing vibration are part of the job. 


Specify Eclipse Seamless Metal Hose 
for these tough spots. Built with deep 
uniform side-wall corrugations, it com- 
bines maximum flexibility with long, 
low cost service. 


Comes in monel % in. to 2-in. I. D. 
steel hose can be produced up to 40 in. 
Let us help work out your conveying 
problems on non-solids and non-abra- 
sives, 


Write For Helpful 
Metal Hose Handbook; 
It Is Sent FREE 





po YOU 
handle any of these 
materials in bulk ? 


e Beaumont Skip Hoists are 
ideal for high lifts and for 
handling heavy, abrasive and 
bulky materials. One or two 
buckets operating in heavy 
I-beam tracks, either counter- 
weighted, un-counterweighted 
or balanced. Automatic and 
semi-automatic operation. All 
capacities and sizes. Write out- 
lining your requirements for 
our engineer’s recommenda- 
tions and quotation. 


Heavy I-beam Tracks 


In the installation illustrated, the skip hoist 
handles both coal and ashes alternately, in same 
bucket, and discharges to either coal or ash 
bunkers. 


BEAUMONT BIRCH COMPANY 


1503 RACE STREET 
DESIGNERS » MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


PHILADELPHIA 2, PA. 


~ descaling 





Air 
_ Compressor 
Water Jackets 


Water jackets and jacket lines 
of air compressors should be 
checked and cleaned at frequent 
intervals for efficient operation 
and long life of the unit. 


Heavy scale present acts as an 
insulator reducing cooling effi- 
ciency,and can be removed from 
jackets by circulating a solution 
of specialized Oakite Compound 
No. 32, a highly effective, con- 
trolled acidic material, which can 
be forced through the jackets by 
means ofasmall circulating pump 
or run through from a container 
placed above the cylinders. 


FREE Digest Gives 
Details of 71 Different 
Maintenance Jobs! 


Write TODAY for a FREE 20-page 
valuable Oakite Digest which is 
filled with facts of power plant 
engineers’ experience using 
Oakite materials and methods 
to help insure longer equipment 
life. 


OAKITE PRODUCTS, INC. 
18 C Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives located in All 
Principal Cities of the United States and Canada 


MATECIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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each with a 
capacity of 


50,000 Gals. per Hr. 


An interesting installation of 
Cochrane Deaerating Hot Proc- 
ess Softeners is that of a 
Southern oil company, which 
has erected two double-unit 
softeners, with a total capacity 
of 200,000 GPH. River water, 
already treated with coagulant 
and dolomitic lime in a pre- 
clarifying system, is intro- 
duced into the Softeners, 
which have 60° sludge 
cones. Reagents used are 
lime and soda ash. One 
installation uses Cochrane 
electrically operated pro- 
portioners to control indi- 
vidual chemicals; the other 
installation uses dry feed- 

The battery of nine 
10-ft. filters have individual Above are shown the sedimentation tanks 
valve nests so that they of one of the twin units. Note 60° sludge cones. 
can be back-washed in the 
conventional way or with 
filtered water. 


COCHRANE CORPORATION \MEK 3123 N. 17th ST., PHILADELPHIA 32, PA. 


A DIVISION OF AMERICAN ENGINEERING COMPANY 


OCHRANE 


RS ATING SOFTENERS +» DEAERATORS +» METERS + STEAM SPECIALTIES 





Panel Board with Flow Meter Control of Chemical Feed 
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—= Speed Up 
STEAM CIRCULATION 


. Atv WITH 


A NICHOLSON 


INDUSTRIAL 


tHErmostaric TRAP S< 


Here are six big reasons why Nicholson 
Steam Traps have outstanding records 
for promoting better steam circulation 
and heat transfer: 

1. NO AIR-BINDING. Discharge air as 
efficiently as water. 

2. NO FREEZE-UPS. Of thermostatic 
bellows type; drain completely 
when cold. 

3. NO DRIBBLING. Close immediately 
when steam contacts bellows. 

4. NO ADJUSTMENT NEEDED, from 

5 

6 





















vacuum up to maximum pressure. 

. NO WATER-LOGGED UNITS. A few 
degrees change opens valve. 

. BIG DISCHARGE CAPACITY, 2 to 6 
times that of average traps. 


Five types: sizes ¥4" fo 2". Pressures 
to 225 Ibs. For more details write for 


Bulletin No. 544. 
160 OREGON ST. 


W. H. NICHOLSON & COQ. wices-scne, rs 




















Valves @ Traps @ Steam Specialties J 


& Improved 
WESTPORT 
JOINT © 


Old Style ) 
BACKING RING 
JOINT 











Eliminates Protrusions in pipes! 





The Westport Patented Welded Joint 
provides a smooth pipe contour at the 
base of every weld. 





There are no “icicles” . . 
trusions! 


This new method, especially suit- 
able in the welding of heavy wall 
Piping for high-p temperature 
conditions, is proving satisfactory in 
lines operating at 1250 pounds per 
square inch and 925 degrees F. total 
temperature steam service. 


Mitchell’s service includes this West- 
port method, which consists of the use 


- nO pro- 








W. K. MITCHELL & CO., Inc. 


PHILADELPHIA 46, PENNA. 








of a joint in which the ends to be 
welded are formed and machined to 
provide a special U-shaped groove, 
joining the lips at the root of the weld 
by the oxyacetylene process and com- 
pleting the joint by the usual electric 
arc procedure. 


Important: With the Westport Joint, 
there’s no sacrifice in the strength of 
the pipe due to removal of wall or 
Backing Ring ... there are NO gaps 
between rings and inside of the pipe 
wall ... and there’s greater flexi- 
bility in alignment of pipe, valves and 
fittings! 


WRITE WITHOUT DELAY FOR FULL DETAILS 


—"™() OW sities 
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OL CAN MAKE 
ACCURATE, SPEEDY 


DETERMINATIONS 








WITH 
TAYLOR 
COMPARATORS 










BOOKLET 

















Describes modern scientific outfits 
(priced as low as $19.00), and im- 
proved methods employed by indus- 
try to step up boiler efficiency and 
prevent damage to equipment caused 
by scale, corrosion and embrittlement. 
Accuracy is Assured for ALL Tayler 
Liquid Color Standards Carry An 
UNLIMITED GUARANTEE AGAINST 
FADING. 


SEE your dealer or WRITE direct. 


W. A. TAYLOR * 


















WHAT JOBS DO YOU HAVE FOR THIS 


Can you use a packing that’s resilient enough to absorb vibration 
between stationary and moving parts... thermally durable enough 
to stand temperatures up to 2000°F....and inert enough to resist 
corrosion by gases, alkalies and most acids? 


If the answer is “Yes,” you'll be interested in the packing illus- 
trated. 


Its development began when an improved seal was needed in 
the exhaust line joints of Uncle Sam’s airplanes. 


Corrosive, flaming, exhaust gases quickly char ordinary organic 
substances. And, materials that can endure the heat, soon disinte- 
grate under incessant vibration. 


But Johns-Manville engineers found a way to lick the problem. 
They had thin strands of Inconel knitted into mesh. Inconel was 
chosen because it offered unmatched thermal endurance plus the 
required resistance to both vibration fatigue and corrosion. Then, 
they braided the mesh with an asbestos sealing core and com- 
pressed it to the desired shape and size. Result: a resilient pack- 
ing that doesn’t shake to pieces—nor wilt under high heat. 


Now, to find how the packing problem you have in mind can be 
worked out with this new type packing... just turn the question 
over to Johns-Manville Corp., 22 East 40th St.. New York 16,N. Y. 


THE INTERNATIONAL NICKEL COMPANY, INC. - 67 Wall St, New York 5, N.Y. 


nicker did Attoys 


MONEL + ‘'K” MONEL + '‘S’’MONEL + ‘R'’MONEL + “‘KR’’MONEL + INCQONEL © “‘Z'' NICKEL © NICKEL + Sheet... Strip... Red... Tubing... Wire... Castings... Welding Reds (Gas & Electric) 


NEW TYPE PACKING? 


INCONEL MESH-ASBESTOS PACKING being in- 
stalled in an exhaust line joint of a Superfortress. 
Produced by Jobns-Manville, this type packing is 
available as strip, balf-round or square cross-sections 
in standard and special sizes. Also made of Monel 
or pure nickel. (Photo courtesy of Boeing Aircraft 
Company) 


Another Possible Aid in Power Plants! 


CLOSE-UP SHOWS MONEL-ASBESTOS CLOTH also 
devised by Jobns-Manville, Used to insulate marine 
turbines. Each thread consists of fine Monel wires, 
twisted with asbestos yarn. Monel withstands corro- 
sive sea air... pounding vibration... temperatures 
up to 850°F, 
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The Stout NO-VENT Boiler Rotem: ation 
Will Give It to You All the Time 


The Stout NO-VENT System will do 
this without reducing valves, orifices, 
traps or steam reheating. By keeping 
the lines and condensing units contin- 
ually free from condensate there is no 
chance for wet steam anywhere. 


Operators of soy bean mills and others 
who thought they had to use reduced 
pressures in their driers, expellers and 
cookers to secure drier steam and hot- 
ter units are getting much better re- 
sults since they discarded their reducing 
valves and all the other equipment for 


returning condensate through vented 
trap systems. 


The Stout NO-VENT System collects 
condensate as fast as formed, frees it 
automatically of air, foul gases and 
non-condensibles and returns it directly 
to the boiler at the same pressure and 
temperature at which the steam is 
condensed, losses due to radiation and 
conduction excepted. It is simple, fool- 
proof and time tested; insures hotter 
units and increased production. 


DAVID STOUT & SONS « 6N. Michigan Ave. * CHICAGO 2, ILL. 


Heat Reciaimers @ Steam Condensers @ 


Spiro Water Heaters @ Gas Fired Boilers 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 





AMERICAN CHIMNEY CORP. 
143 Fourth Ave., New York 3, N. Y. 


BRANCHES: BOSTON ® PHILADELPHIA 
CLEVELAND ® DETROIT 





- = Ls a 
Bare en me S09 cmt 


coed PULSATION 


The sey tient low produced 
by the ‘continuous turn ing of the 
rotors in ‘an IMO pump is ideal for 
oil burners, hydrau ic and other : 
service Fequiting an even, vulsa- 





For information send for Catalog 1-120-0 


? PUMP 
oe DE i STEAM TURBINE C0 


I Valve absolutely bal d; does not 
bind or stick; water sealed; never 
leaves its seat; self-cleaning; has 
large ports for handling water rapidly 
and less operating pressure is re- 
quired to expel condensate; pilot 
valves are unnecessary; no stuffing 
boxes, packings, springs or links; 
valve can be held open by handle 
on cover. 





@ Valve Seat; a sleeve with longitudinal 
ports; removable after loosening 
screws. 


3 Inlet at top: no possibility of trap 

ing air b 3 deflector pre- 

vents entering water from striking 
float. 





4. Gauge glass, with guards and try 
cock. 


& The Rotary Valve Seat is attached 
directly to float stem; one moving 
element. 


Upon taking off cover, the float and 
attached valve lift out at once. 


Write today for further particulars 


Be 


COCHRANE CORPORATION 
A DIVISION OF AMERICAN ENGINEERING COMPANY 


3123 N. 17th St., Philadelphia 32, Pa. 





ORAINERS SEPARATORS Puriti 

















ifee 
OCHRANE 


SPECIALTIES 











ISCUARGERS TRACK PRESSURE VALVES! BLOW-OFF VALVES | EX@AUS) BEAUS) 
i 
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RYSTOLON Brick by Norton will give long, economical service at 

top capacity and will reduce maintenance time and expense when used 
at the clinker line of coal-fired boiler furnaces, in the bridge wall and 
front wall. These highly refractory silicon carbide brick have great 
resistance to abrasion, to spalling and to the chemical and physical 
action of molten slag. Slag may adhere to the brick to a very limited 
degree, but it is easily removed without harming the surface of the wall. 


NORTON COMPANY - Worcester 6, Mass. 





orton j= Refractories 
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tot TREATMENT. 


Nalco Representative, 
New England 


THE SYSTEM OF SCIENTIFIC 
WATER TREATMENT 


.. for those who sit in the front office) 


“Water treatment is a scientific subject through and through and 
should be treated as such. Industry can obtain maximum benefits 
from water treatment only when the formulae and administration of water- 
treating chemicals are placed in the hands of a company that looks 
on water treatment through the eyes of a scientist. 
The men in your plant, your operating engineer 
or master mechanic, who see first hand how 
scale, corrosion, foaming and algae can lower 
the efficiency and production in your plant— 
the recommendations of these men should 
be management's guide in selecting the 
company entrusted to solve its 
water treatment problems.” 


Photo in Nalco 
Laboratories 


NATIONAL —— ‘CORPORATION 
6224 West 66th Place Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Lid., 555 Eastern Ave., Goronto, Ontario 
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BOILER PLANT 


1 Non-Clog Stoker—New bulletin tells 
why tramp iron and other foreign 
obejcts won’t jam up the AE perfect spread 
stoker. Suited for steam requirements from 
175 hp to 200,000 lb per hr. American Engi- 
neering Co. 
4 Smoke and Combustion Indicator— 
Bulletin describes the Ess smoke and 
combustion indicator which enables oper- 
ators to see the flame characteristic, make 
burner adjustment, save fuel. Ess Instru- 
ment Co. . 
3 Boiler Gages—New bulletin tells about 
the Ernst split-gland adjustable water 
gages for boilers. Glasses may be changed 
in 1/5 time required for ordinary gages, it 
is claimed. Ernst Water Column & Gage 
Co. 


4 Heat Insulation Handbook -— Besides 
describing five new H-W insulating 
prick of interest to refractory users, a re- 
cent Harbison-Walker book shows typical 
furnace applications, handy chart for fig- 
uring heat losses in Btu per square foot of 
wall area, and other thermal data. Harbi- 
son-Walker Refractories Co. 


5 Boiler Data Book—Bulletin B-44-5-M 

on the S-A type boiler has been is- 
sued by Foster Wheeler Corp. It contains 
drawings and photographs, together with 
operating data at a number of well known 
plants. Method of operation, ability to fire 
two or three different fuels simultaneously 
are discussed. 


6 Uniform Feed Coal Conveyor — New 
Folder No. 2068 tells about the uni- 
form feed, automatic discharge, low head- 
room and other features of the Link-Belt 
Sidekar-Carrier for boiler and coal prepara- 
tion plants. Contains many installation 
— and operating diagrams. Link-Belt 
0. 


7 Automatic Valved Soot Blowers—Posi- 
tive closing, reduced pressure blow- 

ing, 360 deg. blowing arc, and other operat- 

ing features of Diamond automatic valved 

soot blowers are described in Bulletin 884-A. 

Contains helpful ideas on soot blower pip- 

ne practice. Diamond Power Specialty 
‘orp. 


ELECTRICAL 


8 First Aid for Ailing Motors—What to 

do when motors run a fever, hum, 
spark at brushes, won’t start, etc., is ex- 
plained in Allis-Chalmers’ new “Guide to 
Wartime Care of Electric Motors.” Qver 
100,000 copies already in use. 


9 Lighting Hangers—Specifications for 
the new Thompson 3-way, 4-wire, 
4-pole disconnecting, lowering hangers, are 
included in 20 pg bulletin. These hangers 
are designed for use with high-positioned 
combination twin or triple unit mercury 
or incandescent lighting equipment; also 
where color lighting or various degrees of 
illustration are required. They permit floor 
or ground level Leg relamping of and 
repairs to the lighting fixtures at low cost. 
The Thompson Electric Co. 


10 Where-to-Use Motor Data—Condensed 
Motor Catalog No. GEA-4281 ves 
ratings, sizes, characteristics, dimensions, 
where-to-use data, and prices of General 
Electric a-c and d-c motors, 1/16 to 75 hp. 
11 Data on Induction Heating—Infor- 
mation on the first standard mer- 
cury arc converters designed for induction 
heating gee nenngg in the Bap cycle 
Fb nara range presen in a well- 
illustrated 8-pg bulletin just issued by the 
Allis-Chalmers Mfg. Co. All essential ap- 
paratus for Scmsatibe installations, includ- 
ing coils, aces, and cubicles are de- 
scribed by @ drawing and wiring diagram 
of a typical mercury arc converter installa- 
tion. As frequency changer equipment, the 
Excitron mercury arc convérters have a 
conversion efficiency of 90 per cent or better. 
Units are built to supply power for induc- 
tion heat in blocks of 250, 500, and 1000 
kw and higher. 
12 Insulation Tester— The new U. > 
made “Megger” insulation tester, in 
plastic molded case, and said to have the 


‘Megger” instruments, is descri! in 
new Bulletin 1735-PE. James G. Biddle Co. 


FANS, PUMPS, COMPRESSORS 


13 Single Stage Centrifugal Pumps— 
Bulletin No. A145 describes construc- 
tion details, methods of drive, typical per- 
formance charts of Economy single stage 
double suction centrifugal pumps. Also 
has application photos in paper mills, wa- 
ba supply plants, etc. Economy Pumps, 
ne. 
1 4 Centrifugal Pump Manual — Conve- 
niently tabbed file-size catalog de- 
scribes Weinman Unipumps for general 
service, split-case centrifugal pumps, non- 
clog pumps, sump pumps, etc. Includes 
useful pump instruction manual and hy- 
draulic engineering data. The Weinman 
Pump Mfg. Co. 
15 Gas Engine Driven Compressors — 
Ingersoll-Rand announces a catalog 
describing KVG 4-cycle V-angle type gas- 
engine-driven compressors. Type KVG, 
from 600 to 1000 hp, was brought out to 
fulfill the demand for larger compressors 
of this type for refining and services such 
S repressuring, recycling and gas distribu- 
tion. 
16 Hydraulic Pressure Pumps—Bulletin 
238 describes the smooth flow, elimi- 
nation of plug leaks, greater accessibility 
of Warren duplex hydraulic pressure pumps. 
Also has table of pump sizes and capaci- 
ties. Warren Steam Pump Co. 


17 Screw Pump Data—Absence of pulsa- 
tion and vibration, low maintenance, 
and other advantages of Sier-Bath screw 
pumps are discussed in new bulletin. These 
units was widely used for fuel oil service, 
sprinklers, handling of heavy viscose mate- 
rials. Bulletin has pump recommendation 
charts and other useful engineering data. 
Sier-Bath Gear Co., Inc. 
18 Pump Applications—Recent issue of 
“The Blackmer Swinging Vane” maga- 
zine describes interesting pump applica- 
tions in lifsboats and fishing boats; in- 
cludes useful engineering table on Pressure 
Drop in Air Lines. Blackmer Pump Co. 


INSTRUMENTS AND CONTROLS 


9 Temperature Controls— Blue Book, 
Part 4, issued by H-B Instrument 
Co., tells about its relay units and 
thermo-regulators. These controls — accu- 
rate within 1/10 of 1 deg F—are used for 
insuring constant temperature of ovens, 
heating baths, refrigerants, rooms, etc. 
Contains wiring diagrams and other useful 
engineering data. 


20 Combustion Control Equipment—Bul- 
letin BD-44, 12 pages, describing a 
practical low cost balanced draft system 
that automatically controls furnace pres- 
sure, steam pressure, fans and stokers. The 
Enco Balanced Draft has been in use on 
more than 1,000 boilers in prominent power 
plants. The Engineer Co. 
21 Air or Water Operated Pressure Con- 
trollers—Leslie Co. describes a new 
rugged industrial controller suitable for 
either air or water operation in Bulletin 
402. Controller is adjustable for non-con- 


’ 


tinuous leakage. Complete line i dia- 
phragm regulating valves included 


22 Gages for All Kinds of Liquids—Bul- 
letin 1037 describes a complete line 
of liquid level gages for measuring liquids 
of all kinds whether light or heavy. Dial 
readings can be provided in feet, inches, 
gallons, pounds, liters or by any other de- 
sired increment. The Liquidometer Corp. 


3 2 Industrial Thermometers Manual—A 

64-pg comprehensive reference to 
their high-accuracy mercurial industrial 
thermometers and related instruments is 
available from Precision Thermometer and 
Instrument Co. Princo instruments de- 
scribed cover a wide e of industrial 
uses, including power plants, chemical and 
process industries, refrigeration, air condi- 
tioning, food processing, warehouses, paint 
and varnish manufacture, pipe lines, pumps 
stills and boilers and similar applications. 


MECHANICAL TRANSMISSION 


24 Folder Describes New Belt Hooks— 
The Bristol Co., Mill Supply Division, 
has just announced the publication of a 
bulletin describing its new line of wire belt 
hooks for all types of flat belting. The 
bulletin is liberally illustrated to show 
method of applying hooks to belts. Spec- 
ification information and prices are also 
given. 
2: V-Belt Data Book—How Veelos link 
construction provides quick, easy ten- 
sion adjustment and other advantages in 
V-belt drives is illustrated in 8 pg bulletin. 
Contains sample calculation for engineer- 
ing a Veelos drive and other useful V-belt 
information. Manheim Mfg. & Belting Co. 
26 Transmission for 1 to 30 hp Motors— 
“As many as 500 in a plant,” is the 
title of the new 6-pg bulletin describing 
three models of Western Transmissions for 
motorizing various cone driven machine 
tools. It illustrates how Multi-motor- 
mounts (up to 30 hp) may be adapted to 
most any cone driven machine tool. West- 
ern Manufacturing Co. 
27 ound Drives—Plant engineers re- 
roduction increases as high as 
200% Pith Fhe application of Worthington 
allspeed drives, described in new bulletin. 
Unit provides instantaneous, variable speed 
control without stopping operating ma- 
chine or motor. Worthington Pump and 
Mach. Corp. 
28 Speed Reducer—4-pg folder on Bowes 
Drive, an electric device for speed re- 
duction between modern high-speed prime 
movers and drive shafts, contains photo- 
graphs of unit and its ‘component parts, 
together with description of operation and 
other data. Elliott Co. 
Z-Metal Chain Belts—New 4-pg folder 
gives practical information on Rex 
Z-Metal chain belts and their application. 
One of the advantages claimed for this 
casting is its remarkable resistance to cor- 
rosion due to the patented process of man- 
ufacture. Pintle, roller and other popular 
types of chains available in Z-Metal are 
illustrated. Chain Belt Co. 


Coupon must be filled in completely to secure literature your re- 





quest. Pasting coupon on penny postcard saves time and money. 
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Install FRANCE 


Metal Packing 
for ” ‘Round-the-Clock” 
Production 


The renewal of ordinary packing 
every few weeks or months in. 
creases horsepower and production 
costs. 

Minimum friction is encountered 
with France Metal “Ring of Distinc- 
tion” Packing. No undue force can 
be exerted on rods or stems by 
tightening the stuffing box stud nuts. 
The rings are free to float in the 
case that retains them and are held 
to the rod or stem with a greater 
spring having minimum tension. 

The result is tight “full-flating.” 
trouble-free performance for years. 
Prompt delivery assured. 











FREE 


44-page Catalog 
of useful and 
valuable infor- 
mation. Write 
for your free 
copy of Catalog 
M-5, with facts 
on 


© Packing Designs for Any Service 
© Installation Procedure 

© Methods of Lubrication 

© Pressures and Temperatures 

© Oil Return and Stripping Rings 
©@ Handy Reference Tables 








Request France Engineers to analyze 
your packing requirements. There 
is a representative close at hand. 


THE FRANCE PACKING COMPANY 
Tacony, Philadelphia 35, Penna. 


Branch Offices in Principal Cities 


Original 


‘X Yq\ qr 
FRANCE 
A A 4 


METAL PACKING 











PRIME MOVERS 


30 Engine Silencer— New bulletin de- 
scribes construction and operating 
advantages of Sims-Whittington cyclone 
type silencer and spark atrester for internal 
combustion engines. Will clean gases ex- 
hausting from engine outlets from 1 in. 
through 18 in. The Sims Co. 
31 Turbines and Condensers—New bul- 
letin tells about construction and 
performance of Worthington turbines, tur- 
bine generator units, surface condensers, 
circulating pumps, water softeners and 
other power plant equipment. Also gives 
pressure-temperature conversion table and 
other useful engineering data. Worthing- 
ton Pump and Mach. Corp. 
32 Rubber Insulated Engine Mountings 
—A simplified means of selecting 
rubber insulated engine mountings that 
stop engine vibration is contained in Bul- 
letin BU-23, issued by Bushings, Inc. Con- 
tains a simplified formula for calculating 
the proper mounting for any given load, 
as well as dimension drawings of four typ- 
ical mountings capable of handling loads 
of from 20 to 600 lb. 
33 Diesel Engine Oil—New bulletin cov- 
ers 500-hour test run data on Vital 
Diesel oil. “Overall piston cleanliness 
higher than average—top ring groove is 
clean—all rings free,” were among sum- 
mary comments. E. F. Houghton & Co. 


WATER TREATMENT 


Feedwater Treatment — Recent 4-pg 

reprint No. discusses feedwater 
treatment for high-pressure boilers at Dow 
Chemical Co. Cochrane Corp. 


35 Purification of Hydrous Oxide Sols— 
Reprint of article by John W. Ryznar 
outlines a new method of preparing and 
purifying hydrous oxide sols through use 
of ion exchangers. Method is said to be 
simple, inexpensive. National Aluminate 
Corp. 
36 Chemical Feed Systems—Bulletin 451 
explains why. two distinct systems 
are recommended, for feeding Sodium Sul- 
fite into feed water lines and for feeding 
other chemicals directly into the boilers. 
It lists the various units by code number, 
by boiler pressure, by make-up water re- 
quirements, etc., so that the power plant 
eugineer may select a unit of proper ca- 
pacity, get a quotation, buy and install 
just as he does an electric motor, a new 
pump or some other piece of equipment. 
Milton Roy Pumps. 
37 Ion Exchangers—Bulletin No. 1960 de- 
scribes the action of Infilco ion ex- 
changers which utilize principle of ion 
exchange of sodium for calcium and mag- 
nesium, hydrogen for other metallic ions 
present, etc. Many flow diagrams, instal- 
lation photos and data useful to water 
treatment engineers. Infilco, Inc. 
38 Chemical Feeders—Bulletin describes 
Manzel chemical feeders for auto- 
matic boiler feedwater treatment. Installed 
on boiler pumps, they automatically feed 
@ small amount of chemical into the line 
with each pump stroke. Easily adjustable 
to fit your exact requirements. Manzel 
Brothers Co. 


WELDING 


39 Welding Ideas for Maintenance—How 
to reclaim coal pulverizer shafts, pre- 
vent wear on valves, repair worn pump 
impellers and do many other jobs are de- 
scribed in 16-pg booklet ‘101 Welding Ideas 
for Low-Cost Maintenance.” The Lincoln 
Electric Co. ; 
40 Welding Reference Chart—A new, in- 
valuable reference chart for welders, 
which points out the proper shades of 
filter lenses to wear for different types of 
welding operations, is announced by the 
American Optical Co. The chart will help 
every welder simplify and speed up his 
work in addition to guarding his eye-sight. 
For example, in oxyacetylene torch cutting 
and welding, the shades of filter lenses are 
classified according to whether the cutting 
or welding is light, medium or heavy. 
Shades for electric welding are classified 
according to the different diameters of the 
welding rods. 
41 Solder Backed Contacts for Brazing— 
Gibson Electric Co. has published a 
new folder covering silver-solder-backed 
contacts in Gibsiloy and silver for brazing. 
The construction and advantages of solder 
backed contacts and various methods of 
brazing are described in detail. Listings 
and illustrations of standard forms and 
sizes in which solder backed contacts can 
be furnished are shown. 


(Continued on page 190) 
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NAC 


DIESEL ENGINE 


“SHUT-DOWN” 
SAFETY CONTROL 


The Viking Type R-18 Shut-Down 
System for Diesel Engines, is a 

iq hanically-operated safety 
control] to shut down a diesel engine 
when (1) lubricating-oil pressure be- 
comes too low, or (2) circulating- 
water temperature becomes too high. 





Since it is mechanically operated this 
system does not require any electrical 
connections, and is free from operat- 
ing failure due to blown fuses or 
other failure of electrical power 
sources. 


A pressure-responsive bellows unit is 
connected in the lubricating-oil line 
and operates by trigger action a 
governor lever which shuts down the 
engine as soon as lubricating-oil pres- 
sure reaches the critical low point; 
similarly, a thermostatic by-pass 
valve in the circulating-water system 
will operate the lever when tempera- 
tures become excessive. Write for 
Data Sheet R-18. 


TYPICAL APPLICATIONS 
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Other Viking Products 


PRESSURESTATIC AND 
THERMOSTATIC CONTACT 
MAKERS 


COMPLETE ALARM SYSTEMS 


WALL-MOUNTED 
VISUAL INDICATORS 
TACHOMETERS 


VIKING INSTRUMENTS, INC, 


403 Fairfield Ave. Stamford, Conn. 
Telephone 4-7375 


















- -  INCISUIi ke PUMPS in the case of this 
large eastern seaboard refinery which has 
several Warren installations. 


Among these is the salt water pump illustrated which has 
been on the job since 1936 . . . literally on the job with 
a perfect “attendance record”. This is a 20” single stage, 


double suction, all bronze pump known as Warren 20-DL-22 


Ma Capacity, 14,000 GPM. Other DL type pumps available 
in capacities from 500 to 40,000 GPM. 
Uj M Pp S For complete details ask for Bulletin 227 


WARREN STE 


WARREN, MASSACHUSETTS 








*Highly-glazed 


monolithic coating 


prevents cracking and spalling 


Brickseal will reduce to a minimum the 
danger of untimely failure of boiler 
refractories. This widely-used refrac- 
tory coating, applied like paint with 
brush or spray gun, forms a highly- 
glazed, heat-reflecting, monolithic, pro- 
tective surface which prevents damage 
due to cracking, spalling, slagging, air 
infiltration and sudden temperature 
variations. 


Brickseal should not be confused with 
ordinary air-set washes which form a 
plaster-like surface coating. Brickseal 
consists of high-fusion clays and metals 
combined in oils. Furnace heat burns 
the oils and vitrifies the clays and 
metals, which penetrate deeply into all 
pores, cracks and joints, binding the 
bricks into a durable, monolithic wall. 


Brickseal cannot crack, blister or peel 
off due to sudden temperature changes 
because, at operating temperatures, it 
becomes sémi-plastic, permitting it to 
expand and contract with the wall. 


Brickseal also binds old cracked or loos- 
ened bricks. Slag may be removed 
without damage to lining. 


You can secure Brickseal protection 
with very little cost or delay. Write 
for sample today. 


BRICKSEAL 


REFRACTORY COATING 


Plants at 
1031 Clinton St., HOBOKEN, N. J. 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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Review of Welding Progress—Attrac- 
tively illustrated booklet “The Fu- 


42 


ture of Welding,” highlights progress made 
in gas, electric and resistance welding; de- 
scribes modern welding equipment. Victor 
Equipment Co. 


MISCELLANEOUS 


43 Cast Iron Fin Type Radiation—D. J. 
Murray Manufacturing Co. 6-pg 
folder describes the cast iron ‘‘fin’” type 
radiation, (patented) design and construc- 
tion. Contains charts and illustrations, 
with installation views of cast iron Grid 
unit heaters, dimensional drawings, capac- 
ity tables, supply and return connections 
drawings, etc. Explanation of ‘“‘carry-over”’ 
of heat due to material of construction. 


44 Dust Collecting Systems — Pictorial 

catalog shows typical installations of 
Kirk & Blum. pneumatic dust collecting 
and conveying units in paper mills, textile 
mills, shoe factories, food plants, etc. Also 
gives performance data. The Kirk & Blum 
Mfg. Co. 


45 Water Hose Data—Containing data 
on sizes, number of plies, weight 
per hundred feet, outside diameters and 
working pressures, a new catalog section 
on its line of water hose for industrial 
plants has been published by The B. F. 
Goodrich Co. Construction of the three 
types of hose in this line is described. 
46 Waterproofing and Leak Sealing Com- 
pound—Booklet describes compound 
that seals leaks against water pressure— 
waterproofs walls—seals concrete water 
tanks or vats. Comes in liquid form and, 
when added to concrete mortar, sets up 
quickly—protects against dampness and 
underground seepage. Flexrock Co. 


47 Thermal and Bottle Oilers—Bulletin 

No. 28-A describes a modernized, 
streamlined Thermal Oiler with plastic re- 
inforced reservoir that automatically sup- 
plies the proper amount of oil for solid, 
wick and waste packed bearings where only 
a small amount of oil is required. It drops 
oil automatically when bearing heats and 
stops feeding when bearing cools. Bottle 
Oiler style has a vibrating rod which re- 
leases oil to the bearing. Trico Fuse Mfg. 


Co. 
48 Vibration Control—Korfund Co. 4-pg 

bulletin No. SL500 presents the Kor- 
fund SL Universal Vibro-Isolator. This 
booklet contains complete data on rated 
loads, weights and dimension in the six 


basic sizes. 

49 Free Repair Handbook—Company of- 
fers free 40-pg guide for the use of 

Smooth-On cements, containing 170 dia- 

grams and instructions for making lasting 

and economical repairs to plant equipment 

and machinery, pipe lines, fixtures, etc. 


Smooth-On Mfg. Co. 

50 Heat Transfer Equipment ‘Manual— 
Installation photos and construction 

details of Downington heat exchangers are 

given in 28-pg bulletin. Also contains de- 

sign formulas, tube sheet layout tables 

and other useful engineering data. Down- 


ington Iron Works. 
51 Packing Guide—Catalog 40 is a valu- 

able packing guide of information on 
packings for all services. Clearly illustrates 
and describes various packings of this 
company; suggests varied packing styles 
from which to choose a substitute packing. 
Also provides engineering data and other 
informative charts. The Belmont Packing 


& Rubber Co. 

52 Sectional Furnace Walls—George P. 
Reintjes Co.’s 4-page bulletin out- 

lines principles underlying Reintjes sec- 

tionally supported furnace walls. 


53 Underground Pipe Conduit—Bulletin 

451, entitled “‘Therm-O-Tile, the con- 
duit for ‘“‘Underground Pipe Lines,” covers 
its four main advanteges: (1) Keeps under- 
ground pipe insulation dry. (2) Holds grade 
of the piping permanently. (3) Has greater 
strength than is required by the American 
Society of Testing Materials. (4) It is com- 
petitive in initial cost. H. W. Porter & Co. 


54 Industrial Lubrication Chart — New 

chart on Modern Industrial Lubrica- 
tion contains helpful ideas on lubricating 
139 different types of power and production 
equipment. Should be useful to operating 
and maintenance men. Adam Cook’s Sons, 





Inc. 









UNIFORM 
ACCURACY 


250°F 


— PRINCO 


HIGH TEMPERATURE 
MERCURIAL THEMOMETERS 


Here is the line of mercurial ther- 
mometers that maintain constant, uni- 
form accuracy over the broad range 
from 30° to 1250°. 

The Princo High Temperature Ther- 
mometer combines four outstanding 
developments in design and construc- 
tion for accurate high temperature 
measurement: 


/ 





Princo research has produced a unique, 
pressure-filling process that insures the 
stability of the mercury column at ex- 
treme temperatures. 


The special glass tubing used by Pre- 
cision has heat resistance 300° above 
that of ordinary high t e tub- 
ing, and provides the tensile strength 
necessary to withstand the required in- 
ternal gas pressures. 


Princo’s triple distillation process as- 
sures the absolute purity, with resulting 
accuracy, of the mercury in the column. 


Princo designers have eliminated exces- 
sive build-up of internal pressure by 
means of an expansi hamber above 
the mercury column. 


IN USE TODAY 


on Diesel Engine Exhausts . . . for 
Stack Temperatures . . . on Molten 
Metal Baths. . . . In power plants on 
superheated steam lines and similar 
applications. . . . In the Chemical and 
Process Industries in place of low tem- 
perature electrical pyrometers . . . on 
Industrial Furnaces for salt bath heat 
treating. 

Princo High Temperature Ther- 
mometers offer accurate measurement 
at low cost, elimination of electrical 
connections, and simple, maintenance- 
free operation. Write today for com- 


plete data and prices. 
: ON 
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1421 Brandywine Street, Philadelphia 30, Pa. 
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Expert Pipe Benders for All Export or Home Needs 


To handle a pipe-prefabricating job right—quality, price 
and delivery—is a tough job, especially for export. 


Bending and heat-treating are no easy arts. But for ex- 
port—there is the added trouble of boxing. It takes a 
great deal of experience to box prefabricated pipe involv- 
ing complicated bends. atco does it in a way that saves 
ship space and gets you the lowest possible shipping 
charges. 


Large, completely equipped atco shops produce pre- 
fabricated piping to close tolerances in all alloys. Its 
facilities include stress-relieving and annealing furnaces, 
big bending tables and machines, modern apparatus for 
X-ray inspection, its own special boxing department. 

ALCO’s thorough understanding of proper marking 
ensures quick identification essential to lowest-cost in- 
stallation. 


ALCO knows every custom, rule and regulation affect- 
ing prefabricated-pipe shipments for export—meets your 


Alco Prefabricated-Pipe Service 
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boat schedules—smooths the progress of your prefabri- 
cated-pipe job all the way. 


Also available — ALCO Electric-welded Steel Pipe 


In addition to prefabricated piping, aLco makes electric- 
welded steel pipe from 20-inch to 120-inch diameters in 
lengths up to 40 feet. 


- American 
Locomotive 

















A TORRENT WAS 


Stopped 
INSTANTLY 


— intake pipe under a bay of the Atlantic Ocean 
developed a series of serious leaks which allowed an 
average head of 20 feet of water to pour through. Emer- 
gency action was necessary and a diver made an unsuc- 
cessful attempt to find the leaks from the water side. 

Stonhard Company's technical staff was called upon. 
They used STONHARD STONTITE with Standard Portland 
Cement to plug the leaks from the inside of the pipe. 

The torrent was stopped instantly. 


THIS IS ONLY ONE JOB IN WHICH 
STONHARD STONTITE’S PERFORMANCE 
PROVED SUPERIOR . . . What Stonhard 
Stontite has done for others, if can do for you. 





NO JOB TOO LARGE OR TOO SMALL FOR 


STONHARD STONTITE 


Stonhard Stontite will stop 





leakage, torrent or 
trickle, permanently 
against direct water pres- 
sure in dams, reservoirs, 
tunnels, pump wells, ele- 
vator pits, scale pits, man- 
holes, basements, floors 


and walls. 


BONDS PERFECTLY TO OLD AND 
NEW CONCRETE OR MASONRY 


@ 
STONHARD COMPANY 
Building Maintenance Materials 
Serving the Railroads, Utilities and Industry Since 1922 
401 N. BROAD ST., PHILADELPHIA 8, PA. 





Mail this Coupon 
NOW for more in- 
formation and FREE 
folder, ‘Water Leaks 
Stopped Instantly." 
Lemme): G0ey-WEle), B 


STONHARD COMPANY 
811 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 


Please send us more information 
on Stonhard Stontite and the folder, 
“Water Leaks Stopped Instantly.” 


FIRM 





ADDRESS 
CITY ZONE 
MR. TITLE 





STATE 
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Electrical Industry Reports Record 


IN THE TABLES and charts of the annual Statistical Bul- 
letin of The Electric Light and Power Industry, published 
by the Edison Electric Institute following V-E Day, the 
measure of America’s vast industrial accomplishment in 
supplying the Allies with arms is accurately recorded, 
The bulletin points out that nearly a kilowatthour of 
electricity was used for every dollar spent by the Amer- 
ican people for war production. Here also are shown pro- 
duction trends to be expected as the war with Japan 
quickens and some factories change over from war goods 
to civilian goods. P 

During the war the electric power industry has reached 
world peaks in kilowatthours, capacity to produce electric- 
ity, customers, revenues, taxes—and all this with a com- 
paratively small increase in new generating plans and 
with an actual drop in workers, rates and replacement 
materials. While other costs of living climbed, rates for 
electricity went down. 

As war communiques grow shorter and revocations of 
controls on civilian manufacturing grow longer, the elec- 
tric power industry reports that during the war years in- 
stalled capacity of power houses increased 25 per cent, 
total power produced gained 77 per cent, the number of 
electric power customers went up by one and a half mil- 
lion, revenue from sales climbed by 43 per cent, and at the 
same time the average price per kilowatthour dropped by 
one-quarter. 

All told, the electric power industry found that in 1944 
it supplied twice as much electricity as it did when the 
European conflagration commenced in 1939, without any 
increase in net earnings over 1939. The actual cost to the 
customer for this doubled electricity output was only 43 
per cent higher. 

Since electricity represents about one and a half per 
cent of the cost of a finished manufactured product, it 
is hard to trace just what electricity contributed to the 
jeep. The war years brought an increase of more than 8 
million kilowatts of generating capacity (still leaving a 
reserve capacity of 8 million kilowatts). Distribution of 
power by private industry and the government climbed 
beyond 230 billion kilowatthours, an increase of 62 billion. 

At the start of the war there was a cry that the elec- 
tric light and power industry could not supply all the 
current needed to fight a global conflict. Yet power was 
provided for every war need without cutting off any 
power for civilian use. 

Charts and tables of the statistical Bulletin provide some 
clues to future production. With 30 million of this coun- 
try’s 36 million families already living in homes wired for 
electricity, the promise of expansion here is relatively 
small and mostly rural. But trends in the home consump- 
tion of electricity have continued a steady growth through 
decades, surprising even the power industry on the gains 
in use of electrical appliances. This growth is expected 
to continue. 

The Bulletin reported: ‘There was a greater use of 
current arising from the keener appreciation by customers 
of the value of the service that electrical equipment can 
give and the consequent restoration to active use of many 
thousands of hitherto idle appliances. The annual use of 
current by the average residential customer totaled 1,151 
kwhr at the end of 1944, as compared with 1,070 the year 
before—an increase of 81, or 7% per cent, over 1943.” 

The persistent increase in this use of residential elec- 
tricity will help to offset the decline in war contracts, 
which, according to the Federal Reserve Board figures, 
show that a third of the total consumption of electricity 
is directly for war production, thus the end of the war 
in the Pacific would send current consumption down by 
approximately a third of the 230 billion kwhr used in 
1944, to the figure of about 150 billion. There will be a 
slow peacetime climb as replacement of consumer and 
semi-durable goods commences and as new products and 
new uses of electricity develop. ? 

During the five years since the outbreak of the war in 
Europe the revenue of the electric light and power indus- 
try going to Federal, state and local government has in- 
creased 100 per cent. During this five-year period the 
share of government in electric power revenue rose from 
$352,000,000 in 1939 to $703,000,000 in 1944, an increase 
of $351,000,000. Taxes now represent 24 per cent of all 
the money received by electric power companies for their 
consumers. In five years dividends and surpluses declined 
$30,000,000. During the same five years, wages paid by 
the industry climbed from $340,000,000 to $388,000,000. 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their 
jobs. They are the men who are equipped with a thorough-going and 
growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few minutes 
a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. d about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
lete. It is the result of 
Tavs of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
tr hl wr 1, 





P are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever sO com- 
plete—so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library 
FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 


an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 


on the job. 
See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
| ON-APPROVAL COUPON 





McGRAW-HILL BOOK CO., INC., 330 West 42nd Street, New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 
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Calif., Los Angeles—Bureau of Yards and Decks, Navy 
Department, Washington, D. C., plans extensions and 
improvements in underground electrical distribution sys- 
tem at Naval Drydocks, Terminal Island, San Diego, 
to cost about $400,000. Appropriation is being arranged 
in budget for coming Federal fiscal year, beginning July 1. 

Conn., Devon—Connecticut Light & Power Co., 36 Pearl 
St., Hartford, Conn., has made application for a priority 
rating for proposed new steam-electric generating station 
at Devon, to be equipped for initial capacity of about 
45,000-kw. Also for extensions and improvements in 
power plant at Montville, with installation of new boiler 
units for high-pressure service and auxiliary equipment. 
No official estimate of cost announced. Also will make 
extensions in transmission lines in areas noted. 

Del., Wilmington—American Viscose Corp., Delaware 
Trust Bldg., Wilmington, viscose rayon products, plans 
installation of electric power equipment in connection 
with expansion in mills at Marcus Hook and Lewistown, 
Pa.; Parkersburg, W. Va.; and Front Royal, Va., for 
increased production of high-tenacity rayon yarns for 
tire cord manufacture for Government. Gross _ capacity 
increase will approximate 46,000,000 lb. annually. Also 
will make extensions in power plants and facilities for 
distribution at different mills. Entire project will cost 
about $6,000,000, and is scheduled for completion by 
close of year. 

Ind., South Bend—Studebaker Corp., Automotive Divi- 
sion, plans installation of electric power equipment in 
new two and six-story addition to automobile body works, 
225 x 635 ft. Cost reported over $2,000,000, with ma- 
chinery. Project will have a prority rating and work 
will be placed under way soon. Giffels & Vallet, Mar- 
quette Bldg., Detroit, Mich., are consulting engineers. 

lowa, Ames—State Board of Education, Des Moines, 
plans addition to power plant at Iowa State College, 
Ames, with installation of additional equipment for in- 
creased capacity. Also plans new electrical engineering 
building at institution. Fund of $2,297,500 has been 
authorized for this and other building expansion at 
college. A. H. Kimball, Ames, is architect. 

lowa, Council Bluffs—State Board of Education, Des 
Moines, plans extensions and improvements in boiler 
plant at Iowa School for Deaf, Council Bluffs, used for 
central-heating service, with installation of new boilers 
unit and accessories. Cost about $140,000. Appropriation 
in that amount has been authorized. 

La., Shreveport—Brewster Co., 50 Fannin St., oil well 
equipment and supplies, now in production for war ma- 
terials for Government, plans installation of electric 
power equipment in connection with proposed rebuilding 
of portion of plant, recently destroyed by fire. Loss re- 
ported close to $400,000, with machinery. Project will 
have a priority rating. , 

Mass., Springfield—Van Norman Co., 3640 Main St. 
machine tools and parts, plans installation of electric 
power equipment in new two-story addition, about 125 x 
300 ft., reported to cost over $150,000, with machinery. 
Project has a priority rating and work will proceed at 
once. 

Mich., Detroit—Detroit Aluminum & Brass Corp., 3975 
Christopher Ave., aluminum, brass, bronze and other non- 
ferrous castings, bushings, etc., plans installation of elec- 
tric power equipment in new one-story plant addition, 
110 x 145 ft., reported to cost over $100,000, with ma- 
chinery. Project will have a priority rating. Charles N. 
Agree, Book Tower Bldg., Detroit, is architect. 

Minn., Alexandria—Board of Public Works is consider- 
ing an expansion and improvement program at municipal 
power plant, with installation of additional equipment for 
increased rating. Proposed to engage engineer to make 
surveys and estimates of cost in near future. 

Minn., Litchfield—Municipal Light and Power Depart- 
ment has engaged Pfeifer & Shultz, Wesley Temple Bldg., 
Minneapolis, Minn., consulting engineers, to make surveys 
and estimates of cost for proposed expansion in municipal 
power plant, including installation of equipment for in- 
creased capacity. 
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-W HANDLES IT 


Faster ¢ Easier ¢ Cheaper 


Low power costs and low manufacturing costs go hand-in-hand. 
The power plant engineer must team up with the manufacturing 
plant superintendent on the over-all reduction of production 
costs so essential in the competitive era ahead. 


Since power costs start at the coal pile, the method by which 
coal is stored and handled becomes more vital than ever. Many 
power men have found the “G-W Way” a simple, practical, effi- 
cient way. G-W designs, builds, and installs any type of coal and 
ash handling equipment. 


Among the G-W standard units are: 


Conveyor Feeder from track hopper to elevator boot * Bucket 
Elevator to discharge coal to overhead storage * Screw Conveyor 
to distribute coal across bunker * Weigh Larry to deliver coal 
to pulverizer or stoker * Skip Hoist to elevate coal to storage or 
bunker ¢ Coal Storage... Bunkers... Bins... Hoppers .. . Gates 


For over 130 years, Gifford-Wood coal and ash handling systems 
have proved their efficiency and economy in hundreds of instal- 
lations. Let G-W engineers plan with you when working out your 
coal and ash handling problems. The Gifford-Wood Co., 420 
Lexington Ave., New York 17, N. Y; 565 W. Washington Street, 
Chicago 6, Ill. Factory— Hudson, N. Y. 


Git oRD “Woon 











Sits He | ay ——_ 
: — 


DO YOU KNOW? 


G-W maintains the complete facilities of a well- 
organized, manufatturing plant...pattern shop, 
machine shop, steel, forge, paint and inspec- 
tion shops . . . fully equipped with modern ma- 
chinery for handling all general contract work. 





SINCE 1814 
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When the pump casing on a U. S. Government dredge 
developed a long, diagonal crack, a 6 weeks’ tie-up of 
the dredge was threatened. But read what the engineers 


did. 


They drilled and tapped both ends of the crack and 
inserted plugs to check spreading. Then they tamped 
the crack full of Smooth-On No. 1 Iron Repair Cement 
and drew the edges tightly together with staples fitting 
into holes drilled in the casting and anchored in with 
more Smooth-On. The whole job took less than a day, 


and the result was a pressure-tight repair. 


This is the sort of speedy, economical, effective re- 
pair that Smooth-On No. 1 has been used for in indus- 
trial plants, process and power plants, factories, and 
shops for 50 years . . . saving equipment replacements, 
time and money. It is why there’s scarcely an engineer, 
maintenance man or repairman who does not keep 
Smooth-On handy, for both emergency and routine 
repairs. Costs little, easy to use — no heat required — 
makes lasting repairs. Order Smooth-On No. 1 from 
your supply house. Sizes from 7-oz. up. If they haven’t 


it, contact us. 


FREE 


FAMOUS 
REPAIR HANDBOOK 


Over 1,000,000 in circulation. Describes in- 
dustrial and home repairs of. endless types. 40 
pages. 170 diagrams. Pocket size. Handy index. 
Every engineer and maintenance man should 


have it. Send coupon for your copy. ; 


——;———-—Mail This Today-————— 


| Smooth-On Mfg. Co., Dept. 31, 
i 570 Communipaw Ave., Jersey City 4, N. J. 


| Please send me my copy of the Smooth-On 
Repair Handbook. 


Do it wii SMOOTHON 


The Iron Repair Cement of 1000 Uses 





N. J., Murray Hill—Bell Telephone Laboratories, Inc. 
463 West St., New York, N. Y., telephone and radio ap- 
paratus, X-ray machines, etc., plans installation of electric 
power equipment in new addition to electrical and me. 
chanical research and development laboratories at Murray 
Hill, consisting of several new buildings, reported to cost 
over $1,000,000. This will be a postwar project. 

N. Y:, New York—National Dairy Products Corp., 239 
Park Ave., New York, plans group of large plants as g 
postwar development, including milk processing and bot- 
tling plants at Philadelphia, Pa., and Kansas City, Mo,, 
respectively; ice cream factories and butter plants at 
Omaha, Neb., and Milwaukee, Wis., each to comprise 
several units. Electric power equipment will be installed, 
Boiler houses and power substations will be built. En- 
tire project is reported to cost over $6,000,000. 

Ohio, Akron—Board of Directors, University of Akron, 
Buchtel St., H. E. Simmons, president, has tentative plans 
for new boiler house for central-heating service at insti- 
tution, estimated to cost close to $175,000, with boiler 
units, pumps and auxiliary equipment. - 

Ohio, Cincinnati—Andrew Jergens Co., 2535 Spring 
Grove Ave., toilet soaps, perfumery, cosmetics, etc., plans 
large plant on Reading Rd., Bond Hill district, where 
tract of about 65 acres of land has been acquired, to be 
carried out as postwar development. It will comprise a 
main one and multi-story building and auxiliary struc- 
tures, with machinery and,electric power equipment for 
large capacity. A power plant is planned. Entire project 
reported to cost over $1,000,000. A. M. Kinney, Inc., En- 
quirer Bldg., Cincinnati, is consulting engineer. 

Ohio, Montpelier—Montpelier Municipal Utilities, Bry- 
ant St., has made application for a priority rating for 
extensions in municipal power plant, including installa- 
tion of new three-drum watertube boiler and auxiliary 
equipment. Bids will be asked as soon as priority is 
secured. No estimate of cost announced. 

Ohio, Steubenville—Sinclair Refining Co., 235 Weaver 
St., Toledo, Ohio, plans new bulk marine oil terminal on 
Ohio River at Steubenville, where tract of land is being 
secured. It will comprise several warehouse buildings, 
with boiler plant, pumping station, steel pressure tanks 
and other operating facilities. Project will be carried out 
in conjunction with proposed construction of new 8-in. 
pressure gasoline pipe line from present bulk terminal 
at Toledo to Columbus, Ohio, and Steubenville. Entire 
development is reported to cost about $4,000,000. This 
will be a postwar project. Main offices are at 630 Fifth 
Ave., New York, N. Y. 

S. D., Miller—Light and Power Department, Miller, 
plans expansion and improvements in municipal power 
plant, including installation of new Diesel engine-gener- 
ating unit, about 500-hp. rating, and auxiliary equipment. 
Surveys and estimates of cost are being made by Charles 
P. Trimmer, Mitchell, S. D., consulting engineer. 

Tenn., Memphis—Nat Buring, 313 Wagner Pl., Mem- 
phis, meat packer, plans boiler house in connection with 
new meat-processing and packing plant on site near South 
Memphis Stockyards, West Trigg Ave., recently acquired. 
Plant will comprise several buildings, with machinery 
and electric power equipment for large output. Cost 
reported close to $225,000. It is understood that applica- 
tion will be made for a priority rating. Nat Buring in 
charge. ° : a 

Texas, Austin—City Council, City Hall, Walter E. Sea- 
holm, acting city manager, has tentative plans under ad- 
visement for new municipal hydroelectric generating plant 
on Colorado River, with low-water dam, as a postwar 
development. Output of plant will be used for pumping 
service for water system. Cost estimated about $750,000, 
with. hydraulic turbine and auxiliary equipment. 

Texas, Corpus Christi—Bureau of Aeronautics, Navy 
Department, Washington, D. C., plans extensions in power 
stations at Cabaniss Field, Cuddihy Field, Rodd Field 
and Waldren Field, all in Corpus Christi area, including 


.| installation of new engine-generator units and auxiliary 


equipment, each to cost about $38,000 for three first noted 
stations, and $42,000 at Waldren plant. Appropriations 
are being arranged in budget for coming Federal fiscal 
year, beginning July 1. Bureau of Yards and Docks, Navy 
Department, Washington, will be in charge. 

Wis., Columbus—Municipal Water and Light Depart- 
ment, City Hall, has plans under way for extensions and 
improvements in municipal power station, with installa- 
tion of additional equipment for increased capacity. Not 
announced if program will be carried out at present time 
or deferred as a postwar project. Buell & Winter Engi- 
neering Co., Sioux City, Iowa, is consulting engineer. 
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HEAT HASNT Gor A 


WARM. I’M SUPER-7 


America’s newest and widest line of 

V-Belts — Allis-Chalmers’ Texrope — 

solves problems that have hoodooed 

drives in almost every industry . . . see 
what they can do for you! 


YOU CAN'T SCARE ME WITH 
HEAVY LOADS.IM SUPER-7 
STEEL--MY STEEL CABLES 
ADD POWER, REDUCE 
STRETCH AND SLIPPAGE. 


| ROUT THAT OLD BUGABOO, 
STATIC ELECTRICITY. 

IM STATICRESISTING SUPER’Z 
MY BUILT-IN CONDUCTING 
ELEMENT CARRIES CHARGES 

TO THE MACHINE 
WHERE THEY'RE GROUNDED, 


| PUT THE INDIAN SIG ON 90% Ye 
OF ALL OIL CONDITIONS. I’ 
SUPER-7 ON-RESISTING ...MY 


1 SAY BOO TO REALLY 
TOUGH Oll. CONDITIONS, 
WHERE BELTS MUST 


VIRTUALLY SWIM IN 
Ol. OR GREASE. I’M 


SKIN 1S MADE OF NEOPRENE. 
Pe ae SUPER-T OIL: PROOF, 


A 1861 
P) Tune in the Boston “Pops”, Blue Network, every Sat. Eve. 





= Mee 


IT PAYS TO MAKE ALLIS-CHALMERS Your Vat 


V-BELT DRIVE HEADQUARTERS |, 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F. Goodrich—-and are sold exclusively by A-C, 


, 
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. 
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Used OUTDOORS or INDOORS 


| Recent Installations 
WATTS BAR T.V.A. 
NEW HAMPSHIRE GAS & 
ELECTRIC CO. 
PORTSMOUTH, N. H. 
i UNITED ILLUMINATING CO. 
BRIDGEPORT, CONN. 
fh ROCHESTER GAS AND 
f ELECTRIC CO. 
| ROCHESTER, N. Y. 
oe POWER G 
# LIGHT C 


INDIANAPOLIS, IND. 

CONSOLIDATED GAS ELEC. & 

i LIGHT PR. CO. 

| BALTIMORE, MD. 

VIRGINIA PUBLIC SERVICE 
1 CO., ALEXANDRIA, VA. 

U. S. NAVAL TRAINING STA- 

: TION, GREAT LAKES, ILL. 
HENRY ag SONS 


HILADELPHIA, PA. | 


i QUARTERMASTERS DEPOT 


PHILADELPHIA, PA. Ff 


CONNERY 


BREECHINGS - 


STACKS e 


THE SARCO 
FLOAT TRAP 





For breechings outside of the plant—for up- 
takes, air ducts, and other construction in- 
side—Connery jobs simplify plant design 
and cut maintenance costs to the bone. 
Much of the ability of Connery Construc- 
tion to deliver long, air-tight, moisture-tight 
service comes from the use of Connery's 
“V” type stiffeners, cold pressed into the 
sheet metal from which the breechings or 
ducts are formed. 

This improved Connery Expansion-Stiffened 
construction, plus electrically welded joints, 


EXPANSION 
STIFFENED 
UPTAKES « 


Connery Construction Holds Down Maintenance Costs 


eliminates buckling and warping—provides 
reinforcement that is uniform and many 
times stronger than any structural member 
of equal size. 


Connery Construction has always been a 
good buy—hundreds of installations prove 
it. Under present conditions, it is even a 
better buy. Ask for a Connery bid on that 
new plant expansion or modernization job. 


CONNERY CONSTRUCTION CO. 
Second & Luzerne Sts., Philadelphia, Pa, 


CONSTRUCTION 


DUCTS 





“PENNSYLVANIA” 
BRADFORD BREAKERS 


Thoroughly Protect Conveyor Systems 
Stokers and Pulverizers 


The Sarco float-thermostatic trap delivers condensate in a 
_ continuous stream, as rapidly as it forms and without shock. 


A combined Crusher, Sizer and Cleaner for R.O.M. and 
smaller feeds. Forty sizes and types—principally for Coals for 
Power Stations and Mines. Reclaims good Coal- from the harder 
Picking Table refuse. 

Crushing done by “gravity impact.” Heavy Tramp Iron, Mine 
Timbers, hard Rock are automatically removed, thoroughly pro- 
tecting Conveying Systems, Stokers and Pulverizers. If inter- 
ested, write for bulletins. 


Capacities 25 to 1500 T.P.H. 


Reversible Hammermills © Single Roll Crushers © 
Bradford-Hammermills © Bradmilis © Granulators 


PENACRRANIA 


1706 Liberty Trust Bidg., Philadelphia 7, Pennsylvania 


New Y Pittsburgh, Chi Los Angeles, Birmin ro 
PR By Ay i BO Series Works, London 


The mechanism is simple, powerful, self-cl eaning an d “a 
aligning, with fully automatic air by-pass. Angas: is 
impossible. 





Sizes %” to 2” for pressures 0 to 200 Ibs. dsc veiies 
| for extra large capacities. Ask for Catalog No, 45: 





SARCO COMPANY, INC. 


S A 4 Cc 475 Fifth Avenue, New York 17, N. Y. 


SAVES STEAM~ SArco CANADA LTD. 85 Richmond St. W. TORONTO. ONT 
182 
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=actuated by 
flow rate changes 


oaly! 


When the flow rate becomes dangerously high or low the 
Rota-Sight Alarm will flash a red light, start or halt electrical 
equipment, kick solenoid valves to a new position, or set off 
a raucous warning horn. Furthermore it definitely indicates 
the actual flow rate at all times. 

The Rota-Sight Alarm operates through a float which moves 
up and down in a precision-bore transparent metering tube, 
into which triangular flutes have been fashioned. As the float 
rises, the flow passage through these flutes increases, causing 
the float to assume a position in the tube in direct proportion 
to the amount of liquid or gas passing through the meter. 
Thus the float responds to flow rate changes only. A magnetic 
extension attached to the float trips‘an external switch to 
operate the alarm circuit through a suitable relay. The switch 


A NEW, POSITIVE FLOW 










ALARM 
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ROTA-SIGHT 
FLOW ALARM 


operates accurately and positively at the flow rate for which 
it is set, and is readily adjustable over the entire flow range 
of the Rota-Sight. 

This remarkable flow rate alarm is compact, inexpensive 
and easy to install. It is available in sizes from }4” and up, in 
any metal that can be east. It may be obtained with single 
alarm, or with double alarm for high and low flow protection. 
For inflammable or explosive fluids, the alarm fixture may be 
made explosion-proof. Furthermore, without the alarm attach- 
ment, the Rota-Sight is a small, low-priced flow rate meter 
that will indicate the true flow rate continuously. Bulletin 
92-B, containing a detailed description, will be sent gladly 
at your request upon your Company letterhead. Write to 
Fischer & Porter Co. 5906County Line Road, Hatboro, Pa. 


FISCHER & PORTER COMPANY 
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6 
NUGENT 
FILTERS.. 


Help Protect 
Diesels at 
Maquoketa, Ia. 





Today when the total generating capacity of the 
nation’s power plants is vital, it is more important than 
ever to eliminate the possibility of shut-downs. At the 
Maquoketa Municipal Electric Plant, Nugent Filters 
help to insure uninterrupted service by eliminating 
dirt from the fuel oil used in the Diesel engines. 

These rugged filters will remove dirt particles as 
small as .0017” to assure virtually 100% clean oil. . 
This is the kind of protection that is essential for 
smooth, dependable Diesel operation. Available in a 



















wide range of sizes for Diesel engines from 1 to sev- 
eral thousand HP in single containers. Write for 
bulletins today. 


The 1200 HP, 8 cylinder mechanical injection type McIntosh- 
Seymour Diesel engine shown above is one of four Diesel 
engines at this location equipped with Nugent Filters. The 
Duplex unit shown is installed between the day tank and 
the engine to cleanse the fuel oil. 


WM. W. NUGENT & CO., INC. 


423 N. Hermitage Ave., Chicago 22, Illinois 


NUGENT FILTERS 


SINCE 1897 





FYR-FEEDER 


MULTIPLE 


rao STOKERS 


BURN COAL LIKE OIL! 


Save with FYR-FEEDER—Burn less coal—Cheaper coal—Local coals—Screen- 
ings—Coal Yard Sweepings, wet or dry—WET coal is no handicap. 


FYR-FEEDER 
exclusively employs 

< air JET coal 

PROPULSION 


Fines burn in suspension, larger pieces are 
spread evenly over grate. 

FYR-FEEDER increases boiler capacity— 
responds instantly to sudden load variations— 
requires no special skill or experience to 
operate—thin fuel bed eliminates clinkers— 
makes fireman’s work much easier—no bank- 
ing losses. 


CHANGE OVER TO FYR-FEEDER NOW 


Easily installed in minimum time 


FYR-FEEDERS are built in sizes to burn from 300 to 12,000 ibs. coal per hour. If 
you are or expect to be in the market for automatic coal burning equipment 








age 


Wire or Write 
FYR-FEEDER Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 





22—19 E. Erie St. Chicago 11, Ill. 





















N.. that the nation’s engines, motors, pumps, 
conveyors, air compressors and other machinery 
is running full. tilt on victory production, good 
lubrication practice 1s doubly important. 


Specific suggestions on lubricating methods that 
avoid “down time” for overhauling of industrial 
machinery will be found in the new “Recom- 
mendation Chart for Albany Lubricants.” It cov- 
ers more than 140 classes of equipment. Write 
today for your free copy 


ADAM COOK'S SONS, INC. 
LINDEN, NEW JERSEY 
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oes FoR was DUPLEX PIPE LINE STRAIN- 
GREASE, FATS AND ERS: Include Duplex Vertical 
LOW DENSITY IN: SOLUBLES: Chamber Type Strainer for high 
Prevent drain clogging and con- or low pressures, and Duplex 
tamination of sewage outlets; Horizontal Tube Type Strainer 
available in cast iron and V.G.E. for low pressure. 

(Vitreous Glazed Earthenware) 
construction in a wide range 
of sizes. 





% PRESSURE AND FLUID LINE 
STRAINER FOR HIGH OR 
“Y” PIPE LINE STRAINERS: LOW PRESSURE: 180° straight 
Available in flange, I. P. S. at > and offset .» and 
threaded, or butt-weld —_ through and 
connections. set types. 


ZURN FLUID HANDLING EQUIPMENT 


Engineering Service Keeps Pipe Lines 
Operating Continuously! 


The primary objective of Zurn Engineering Service 
is to discern the exact protective function required 
of a Fluid Handling unit under specific service 
conditions, and to select and adopt the correct unit 
required to provide the protection in the exact degree 
required. This service is a development of over 40 
years broad technical experience which is now 
exemplified by the manufacture of protective units 
that clean liquids of foreign matters. 


Write to the Zurn Research and Development Depart- 
ment when you need a protective device for a specific 
purpose or standard fluid handling equipment. Do 
not restrict your inquiries to the products illustrated, 
but’ask a Zurn Fluid Handling Equipment Engineer 
for information about products which will meet your 
specific service requirements, or write direct to fac- 
tory. Zurn Engineers are located in principal cities. 





Form No. 45e71 Ordnance 


Division 


FLUID HANDLING 
EQUIPMENT 











Huid Handling 


EQUIPMENT 


CATALOG 45 


gives reference data. 
Send coupon for copy. 

















@ Zurn Catalog No. 45 on Fluid Handling Equipment 
illustrates and gives complete dimensional and technical 
information about a wide range of Zurn Fluid Handling 
Equipment: Duplex Strainers for high and low pressures; 
Pressure and Fluid Line Strainers; Safety Vents; Discharge 
Check Valves; Remote Valve Control Assemblies; Inter- 
ceptors for Wax, Grease, Fats and other low density 
insolubles; Volatile Liquids Intercepting Drains; Solids 
Interceptors and Lint Interceptors. This selection of Zurn 
Fluid Handling Equipment provides protection for all 
types of pumps, traps, regulators, aspirators, injectors, 
control equipment and valves. The Zurn line of Fluid 
Handling Equipment meets A.S.M.E. requirements for 
metals used in pressure vessel parts. Every unit is 
thoroughly inspected. 
Get this up to the minute catalog today, Attach coupon 
to your letterhead and mail today for your copy. 

Zurn Products also include Roof -Drains, Floor and 

Area Drains, Hydrants and Street Washers, to 

assure an efficient drainage system for all types 

of buildings and areaways. 


J. A. ZURN MFG. Co. - 
Industrial Division 8 ERIE, PA., U.S.A. 








June, 1945— POWER PLANT ENGINEERING — Chicago, 


J. A. Zurn Mfg. Co. © Dept. PPE, Erie, Pa., U.S. A. 


Please send me copy of Zurn Catalog No. 45 on Fluid Handling Equipment. 





Name Position 
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Address 
City. 
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Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 


CLIPPER 
MADE THIS CUT 
IN 5 SECONDS 


Clipper Masonry Saws provide fast, economical cutting of 
special sizes and shapes of Clay, Chrome, Silica, Magnesite, 
Sillimanite, Acid Brick and other refractories. 


Precision cuts easily made, assuring tighter joints and longer 
lasting walls and arches in furnaces and kilns. Greater salvage 
of obsolete materials made possible through use of this equip- 


ment. . 
FREE TRIAL IN YOUR PLANT 


Complete Information sent on request. 


off and replaced in a 


jiffy. CLIPPER MANUFACTURING CO. 


4022 CHOUTEAU ST. LOUIS 10, MO. 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent... . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 














ACCURATE LIQUID LEVEL INFORMATION 
AT A GLANCE, WHEN YOU WANT /T- 


operates without loss of 
steam. 

May we send 

Catalog E-9 giv- 


ing complete in- 
formation. 


The C. E. SQUIRES CO., Cleveland, O. 


WITH 


LIQUIDOMETER Zné ue 


4 


“THEYRE ALWAYS DEPENDABLE 
100% automatic. 
No pumps, valves, or auxiliary units 
needed to read them. 
Models available for either remote 
or direct readings. 
Accuracy unaffected by specific 
gravity of tank liquid. 
Approved by Underwriters’ Labora- 


tories for gauging hazardous liquids. 
Write for complete details. 


tHe LIQUIDOMETER cone 


36-31 SKILLMAN AVE., LONG 
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We Have To 
Make Good Floats 


We’d be in a peck of trouble if we didn’t be- 
cause we guarantee each Hercules Float to stand 
up under as high as 350 Ibs. working pressure 
and 500° of temperature for one year. That’s 
why we make them of seamless copper, by our 
special process, uniform in thickness and high in 
mechanical strength. We are safe in guaran- 
teeing them. You are safe in specifying them. 


HERCULES FLOAT WORKS 
200 Franklin St. Springfield, Mass. 
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‘CONDENSER and HEAT EXCHANGER 
SERVICE TROUBLES and REMEDIES 


TROUBLE REMEDY (tried and proven by years of service) 





ERODED TUBE ENDS FLOWRITES — Short, belled-end inserts for con- 
denser tube inlet ends. Protect old and new tubes 
from erosion. Easy to install. Inexpensive to renew. 
Proven successful over 20 years. 





LOWRITE ye 











AIR and EROSION ELIMINATOR —A special 
frame containing perforated plates (deaeration 
screens) of special metal, built into the water box 
facing the tube sheet. Stops electrolysis and dezinci- 
fication. Gases in circulating water passing through 
plates are liberated and discharged through a mani- 
fold. Liberated gases attack plates instead of tubes 
and sheets, and plates are easily replaceable. Tube 
life increased at least three times normal. Proven 
in service. 








DEZINCIFICATION AIR and EROSION ELIMINATOR—{Described above) 





LEAKING TUBES WIZARD INJECTOR— Stops condenser 
leaks almost instantly, without a shutdown. 
Injects an inexpensive dry sealing compound 
into circulating water. Entirely harmless. 
Does not reduce efficiency of unit. Simple, 
durable construction. No moving parts. 
Provides inexpensive insurance against un- 
timely condenser shutdown. 


FIBRE PLUGS—Conseco non-porous fibre 
plugs will not damage tube sheet. Secured 
with a light tap. Swell when in contact with 
water. Easily removed. Inexpensive. 





RECURRING TUBE FAILURE | 11YDRO-DYNAMIC SHOCK TESTING, a patented Conseco fetaure, offers a posi- 


tive, accurate method of weeding out poor tubes, with or without dismantling of unit. 
Eliminates unnecessary retubing of entire unit, and assures against frequent shutdowns. 
Shock-tested condensers operate for years without further tube failure. Write for facts 
and figures. 














A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SZHVVCE & ENGINEERING CO., INC. 


83 RIVER STREET, HOBOKEN, N. J. Phone Hoboken 3-4425 After 6 P. M. or Sundays Hoboken 3-4428 
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Convers” waste 


HEAT TO PROFIT 
ge 


SIMS Offers Three Services to 
Your Internal Combustion Engine 


@ Illustrated here are three important ways 
to protect and enhance your engine invest- 
ment. Sims Heat Exchangers are serving on 
land and sea to keep jacket cooling water at 
the safe temperature in all types of internal 
combustion engines. Plan now to utilize ex: 
haust heat through a Sims Boiler: Write for 
“Heat Recovery" Bulletin describing these 
two services and for Sims Cyclone type 
Silencer Bulletin, the latest of Sims Products. 


Sclence tHe EXHAUST 











THE SIMS COMPANY @ BOX 1096A @ ERIE, 


SIMS Heat Recovery Products 


HEAT EXCHANGERS @ EXHAUST GAS BOILERS @ ENGINE SILENCERS @© STORAGE WATER HEATERS 
OIL HEATERS @ OIL COOLERS @ FEED WATER HEATERS AND UNIT TYPE PULVERIZERS 








IF THESE OR SIMILAR LIQUIDS 
ARE HARDBLED Ii YOUR PLARIT 


inwsreAtigate_ 
BLACKMER ROTARY PUMPS 
SELF-ADJUSTING FOR WEAR 


When the “buckets” (swinging vanes) finally wear out, a 20-minute replacement job 
restores the pump to normal capacity. Twenty years of service is not unusual. 


WRITE FOR Bulletin No. 306—Facts about Rotary Pumps. ° 


BLACKMER PUMP COMPANY 


2010 Century Avenue Grand Rapids 9, Mich. 


POWER PUMPS - HAND DUMDS - EZY-KLEEN STRAINERS 


Acids 
Alcohols 
Asphalt 
Beer 
Butane 
Dyes 
Fuel Oil 
Gasoline 
Glue Tar 
Mash Tomatoes 
Mayonnaise Yeast 


Molasses 
Oils 
Paints 
Rosin 
Soaps 
Soups 
Syrups 
Tallow 








JUST OUT! NEW FROM COVER TO COVER e 1280 PAGES e« FULLY ILLUSTRATED 


a 


FR 


ATION, 


Bae) 


nd AiR 


bs 


COMPLETE 
PAY ONLY $1 A MONTH 


204 


4 BOOKS IN ONE! 


46 Chapters—Indexed for Ready Reference — 
ANSWERS YOUR QUESTIONS 


Covering: Basic Principles, Servicing, Operation, 
Repair of 

1. Household Refrigeration 

2. Special Refrigeration Units 

3. Commercial and Industrial Refrigeration 

4. Air Conditioning Systems 
A. gold mine of essential important facts for 
ENGINEERS, SERVICEMEN and USERS. 
Here you have at your fingers’ ends a Complete 
Library in ONE VOLUME, the necessary data you 
have been looking for on: MODERN UNITS, SYS- 
TEMS AND MACHINES, REFRIGERANTS includ- 
ing Freon, Quick Freezing, Lockers, Water Coolers 
and Air Conditioning Systems. 





AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


ASK TO SEE IT! 


To get this information for yourself, mail coupon 

today. No obligation unless satisfied. 

SS] GET EST ER EE ee ee Ee Se 
AUDEL, Publishers, 49 W. 23rd St., New York 10, N.Y. 


MAIL AUDELS NEW REFRIGERATION GUIDE for free examination. If 0, K. 
1 will send 3 $4is 
: en you #1 fn Fcavs: then remit Bi ree amie ties of 
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NOW’S THE TIME FOR 


_— 





| 


RE-SOLICITATION is the keynote for a vic- 
torious “mop up” in the Mighty 7th War Loan. 
Bond rallies plus continuous competition be- 
tween departments help to keep Bond subscrip- 
tions on a quota-topping climb. Strategic poster 
displays... showings of “Mr. & Mrs. America,” 
the Treasury film . . . distribution of the War 
Finance Booklet, ‘‘How To Get There,” and the 
handy Bond-holding envelopes play an impor- 
tant part. But, above all else, arrange to have 


Your BiG MOP-UP/ 


every employee asked once more—and person- 
ally urged once more—to meet his personal 
quota in the Mighty 7th! j 

The Payroll Savings Plan is the mainstay of 
every War Loan—meeting your plant quota is 
vital to the success of the 7th! Remember we 
have to make two drives in 1945 do the work of 
three last year. Put on an intensive “mop up” 
final to help mop up the Japs, cut the tentacles 
of inflation—and lay the foundation of security. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER: PLANT ENGINEERING 


¢ 
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MEASURE Your GAS the AC-ME WAY 
_% 3. § §F . _ GAS GRAVITY BALANCE 


Will give dependable and accurate results 
on wet gas, as well as on dry natural gas 
and artificial gas. Designed for use in the 
laboratory, plant or field. Will give results that 
can be checked to within 3 points in the fourth 
place. Affording maximum portability, it can be 
rigidly locked for transportation. Each unit is 
completely equipped with needle valves 
and carrying case. 


Complete apparatus consists of these accessories: Ac-Me ; bios 
Air Dryer; Ac-Me Pressure Vacuum Pump; Ac-Me Tri- This ee, adopted by The Natural 
pod; Aneroid Barometer; R.S. Manometer; set of hose; Gasoline Association as the means for deter- 
base and carrying case. mining the specific gravity of natural gas. 


& 
Specialized Testing and Measuring Equipment @ Catalog No. 30 


THE REFINERY SUPPLY CO. 


Main Office and Plant 
621 E. 4th Street TULSA 3, OKLAHOMA Ph. 4-8144,L.D. 581 


Patented 














THERM-O-TILE 


Reg. U. S. Pat. Off. 


Underground ail Vertical Water Tube Boilers 


es 33 
Pipe ™ ; Inclined Curved Tube Boiler 


Conduit Horizontal Tubular Boilers 





x SALES OFFICES 
: NEW YORK, 50S FIFTH AVE. PITTSBURGH, 1218 EMPIRE BLDG. SAGINAW. MICH. 
‘ CHICAGO, 33 S. CLARK ST. SEATTLE, 736 HENRY BLOG. 
DRY INSULATION 
Unless insulation is dry, it is about 
as good as no insulation at all. 
AMPLE STRENGTH 
Much stronger than required by the 
A.S.T.M. 
PERMANENT 
Unyielding “Spread Footing Foun- 
dation” is one reason for its per- 
manency, 
LOW ULTIMATE COST 
You get much more for your money 
in the end. Even the FIRST COST 
is COMPETITIVE. 
Ask for Bulletin 381 


Sold and installed by Johns - Manville 
Construction Units in all Principal Cities. 


See our pages in Sweet’s Architectural 
File, or The Heating Guide. 


H. W. PORTER & CO., Inc. 


829-E Frelinghuysen Ave. 
Newark 5, New Jersey 








FOR SALE 


rconitiooed VW ALVES 


ALL TYPES AND SIZES 
ALSO FITTINGS 


Tested and Guaranteed 


APEX IRON & METAL CO. 


2204 S. Lafiin St. Chicago 8, Ill. 


Please send Bulletin 381, 


© Send representative. © Enclosed is a sketch, with principal data of 


Oo 


O quotations. 








Without obligating us in any way, 





H. W. Porter & Co., Inc., 829-E Frelinghuysen Ave., Newark 5, N. J. 
a prospective underground pipe job, on which we shall be glad to have 





your © comments, 
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DEXTER HELPS SOLVE, 
MY UPKEEP PROBLEM 





... Says the Maintenance Director 


It makes a crew job a one-man job! 


It’s tough keeping down maintenance costs these 
days—and every unnecessary job eliminated 
means a better record for my department. The 
Dexter Valve Reseating Machine has eliminated 
the expense of a crew that formerly had to spend 
hours repairing or replacing leaky valves in the 
plant. Now — one man reseats the valve, skillfully, 
effectively, right on the line, in a few minutes. 


And, of course, many more production hours are 


saved by eliminating long shutdowns while valves 
are replaced. No more morale-breaking layoffs 
either. 

Our engineers are Dexter boosters, naturally, 
Dexters stop those big valve-leak losses in air, steam 
and water — and the reseated valves actually per- 


form better than new ones. 
x *« * 


A large part of our production facilities 
is devoted to war work. Orders for 
Dexter Machines and Cutters, from firms 
who want this economy and efficiency, 
have far exceeded our non-military manu- 
facturing facilities. Please be patient — 
we will deliver just as quickly as possible. 


Write Today... 


for information on the Dexter Reseating 
Outfit to keep your valves in shape. 
Give make, type, size and material — 
whether steam, air or water. No obliga- 
tion. 

22 
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You Get CLEAN STEAM with 


Ml 

Maaic’ Boiler Preservative has the big advan- 
tage of being non-volatile. It will not evaporate or 
distill over with the steam. 


The steam from boilers using “MAGIC” is pure and 
free from any chemicals or injurious gases. It can 
be used directly in processing industries without 
injury to products. 


Remember, too, that “MAGIC” puts a protective film 
on the iron which not only prevents scale from 
adhering, but also helps to prevent ead corrosion 
and leaks. 


GARRATT-CALLAHAN CO. 


Established 1904 


OF NEW YORK, Inc. 
1328 Broadway 
New York City | 





OF CALIFORNIA 
148-156 Spear St. 
San Francisco § 


OF ILLINOIS 
59 East Van Buren St 
Chicago 5 





“PBH” GAUGE COCK 


A gentle pull opens this sturdy, long-wearing gauge 
cock and an adjustable weight automatically closes 
it when you let go. Removable monel metal seat 
and copper valve pencil insures leak-tight service. 


Write today for catalogue and prices. 


The PAUL B. HUYETTE CO., Inc. 
Est. 1896 


401 N. BROAD ST. PHILADELPHIA, PA. 





WATER GAUGES— Vertic : 
GAUGE- -GLASS PROTECT ATER COLUMNS® 
BOILER ee ~ arRols 


BOILER ALA 


OAT 
g, INSTRUMENTS & co’ 














HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


There’s no need to tie up plant 
traffic while broken concrete floors 
are being repaired. Durable IN- 
STANT-USE will restore your floors 
to solid smoothness in a hurry. 
This new plastic resurfacer is ready 
for use almost as soon as it’s put 
down. Bonds tight to old concrete, 
makes long-lasting, heavy duty 
patch. Withstands extreme loads. 


TAMP! TRUCK OVER! 


Simply shovel IN- 

STANT-USE into the Oe 

hole‘ or rut — tamp — © 

and your floor is ready 

for traffic without the 

usual wait for setting. 
REQUEST DESCRIPTIVE FOLDER Keep a drum on hand 


and Details of FREE TRIAL OFFER {°F emergencies. Im- 
mediate shipment. 


INSTANT-USE 


FLEXROCK COMPANY 


3623 Fibert St., Phiadelphia 4, Pa. 


Please send me complete INSTANT-USE _ infor- 
mation and details of FREE TRIAL OFFER— 
no obligation. 


EAE RIES LE eye OPN, PLEO Te TONE oN ON a eg 
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MANZEL CHEMICAL FEEDERS 
Are Simple, Accurate, Dependable 


The sturdy, simple construction of Manzel Chemical Feeders is 
one reason for their positive, dependable operation. Only the 
pumping unit comes in contact with the chemical. 

All drive mechanism runs in oil in a separate ~ 
compartment. 


Manzel Feeders are installed directly on the 
boiler feed water pump and start, stop, speed 
up and slow down with it. Feed may be ad- 
justed while the pump is operating and is 
very accurate. Boiler compound goes farther 
and does a better job when a 
by a Manzel Feeder. 


Write for Bulletin 


MANZEL BROTHERS COMPANY 
327 Babcock St. Buffalo 10, N. Y. 





Reminder for Advertisers 


Please send reservations 
and copy on or before 10th 
of preceding month; com- 
plete plates can be accepted 
up to 17th. Be an “early 
bird”—help us mail issues 
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Tee decades: ago 0 
cage motors had but one--¢ 
If operating conditions | 01 


most common hazards encountered in operation: 
They may be used for many services for which 
enclosed and partially-enclosed motors have been 
specified in the past, and yet, Pro- 

tected-T ype Motors cost. no more 

than open motors. 


FOR COMPLETE DETAILS, send for your 
FREE copy of this NEW four-page 
bulletin. Shows how these motors are 
protected; why they will give long 
trouble-free service. Write today — 
no obligation. 


CROCKER-WHEELER 


A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE, NEW JERSEY 
EVELAND+ DETROIT LOS ANGELES -NEW YO 





SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT 
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1T CAN HAPPEN 


TO THE BEST MACHINE 


. .. damaging wear on 
shaft and bearings 


“Penny wise and pound foolish” is the old adage that 
best describes the practice of using any old coupling with 
a good and costly machine. By preventing wear to the 
shaft and bearings 


you AcTUALLy SAVE 
WHEN YOU SPECIFY AND USE 


WALDRON 4%, 


COUPLINGS gan 


Forged steel hubs and 
sleeves (no welding) 
avoid need for fre- 
quent repair or re- 
placement; complete 
freedom of movement 
between hub and 
sleeve prevents any 
added stress on shaft 
and bearings while 
compensating for mis- 
alignment. Other de- 
sign refinements de- 
scribed in our Catalog 
No. 56. 


— WALDRON CORP. 
vetoes” COUPLINGS | 


New Brunswick, 
New Jersey 








Think of the TIME 


with Babbitt Sprocket 
Rims on all your “high- 
up” valves. No need 
of keeping a long, cum- 
bersome ladder always 
on hand just to close 
a valve. 


Babbitt Rims give you 

instant and positive 

control of overhead 

a valves from the floor 

—save time, steam and accidents. Adjustable to any valve, 

easily attached and low in cost. Don’t delay. Get your 
Babbitt Rims now! Complete information on request. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbitt 


—Adjustabie— 
SPROCKET RIM 
with Chain Guide 








C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
e@ 
STEAM EJECTOR TYPE VACUUM PUMPS 
e 
MECHANICAL DRAFT WATER COOLING TOWERS 
e 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 











COLD PIPE,CONDUIT and TUBE BENDING MACHINES 

types from which to select; hand operated capacities:- 14 to 6" inclusive; 

motor operated:- 14 to 8" inclusive. Now indispensable to contractors, 
] shipbuilders, ordnance plants and thousands of others. These machines 

will be essential also in industrial conversion after the war. 


1 2,000 customers — and more — 


can testify to the indispensability 
of “American” machines. Here are 
a few users: Bureau of Ships, Wash., 
D. C.; Henry J. Kaiser Co., Calif.; Pacific 
Bridge Co.; Bethlehem-Hingham Shipyards; 
Hercules Powder Co.; Stone & Webster; 
E.1. Du Pont de Nemours & Co.; Crane Co. 


Merican 
PIPE ie eran 


Quick 
Deliveries 


63 PEARL ST. 
BOSTON, MASS. 
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The new PHOENIX FLANGE 
Catalog is ready for you 


Every buyer of flanges will want a copy of the new 
Phoenix Flange catalog. It illustrates and describes the 
complete Phoenix line . . . gives detailed specifications, 
sizes, and dimensions. Arranged for quick, easy reference 
and provides a handy and dependable guide for ‘those 
specifying or purchasing flanges for any purpose. 


Phoenix Flanges are drop-forged from a mild steel espe- 
cially suited to welding and machining and are available 
in a wide range of styles and sizes. They can also be sup- 
plied in stainless steel, Everdur brass, and other alloys. 
Every Phoenix Flange complies with ASA requirements 
and ASME and ASTM specifications. 


Write today for your copy of the Phoenix Flange Catalog. 
We'll send it at once without charge or obligation. 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. JOLIET, ILL. 


PHOENIX 
Ty Th 
FLANGES 
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HAVE THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 


“4 

> USED EXCLUSIVELY 
IN ALL TYPES OF 
MERCOID CONTROLS 


5 
* THEY ASSURE FULL 
* PROTECTION AGAINST 
‘ SWITCH TROUBLES 


DA (Double Adjustment) 
Pressure Control 


MEANING 
BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 
FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILL. 








for Power Plants and All Heavy Industries 


STUDS ¢ BOLTS « NUTS SS. 


Heat and corrosion resisting 
metals and high strength 
alloy steels. 


Alloy steel studs, bolts 

and nuts for high pres- 

sure uses stocked for 

immediate shipment. 
LET US QUOTE 

ON YOUR REQUIREMENTS. 


Write for Catalog 


Write for complete catalog! 


VICTOR PRODUCTS CORP. 
2639 Belmont.Ave. © Chicago, Ill. 


eecertereeeeseeseeeee tees eeeeeeseves eeereresesee 





FOR SALE 


ONE NEW TURBOGENERATOR SET 
Consisting of: 


One Non-Condensing Steam Turbine 200 
p.s.i. 500°F. Total Temperature. Back 
pressure 1.4 p.s.i. Complete with acces- 
sories direct connected 


to: 


One Generator 1000 KW 80 Percent Power 
factor, 2200 Volts Threephase 60 cycles, 
3600 RPM complete with six temperature 
detectors, direct connected Exciter and 
field Rheostat. 


(The above set could be modified for 
a back pressure of 10 p.s.i. The 
output would be reduced to 800 KW) 


Apply to 
POWER PLANT ENGINEERING 
Box 1200 


53 West Jackson Blvd. Chicago 4, Ill. 








FOR SALE 
TWO RILEY STOKERS 


6-Retort, Underfeed, 9° -634” wide by 11’- 
234" long. Complete with 440 volt motors 
and forced draft fans. In good operating 
condition. 


HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KY. 











FOR SALE 


Engine & Generator Complete 


Engine—Cross compound Ball Engine 
Serial No. 447. 

Generator—W estinghouse—250 KW, 440 
Volts, 3-phase, 60 cycle, 150 RPM, 
Serial No. 450856. 

Both Engine and Generator 
in A-1 Condition. 


FORD ROOFING PRODUCTS CO. 
111 W. WASHINGTON ST. 
CHICAGO 2, ILLINOIS 
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No matter WHAT hap- 
pens on this boiler water- 
column line — this plant 
A will not be shut down for 
j repairs. Nor will the boiler- 
room crew be exposed to 
any danger while repairs 
are made. ( 


These EVERLASTING water- 
column valves keep your 
boilers going . . . keep 
connections to water-col- 
umn free from clogging 
. + permit replacement of 
broken gage glasses .. . 
allow repairs to try-cocks 
and gage-cocks — without 
danger of your men being 
scalded while repairs are 
made. 


Shut these EVERLASTING valves with a quick, easy 
short-stroke push on the lever—and you have a 
drop-tight seal. No need to protect face and hands 
from leaking steam or water—there is none! No 
need to reduce steam-pressure or unduly hurry re- 
pairs— your men are SAFE! ¢ 


After repairs are completed . .-. open these EVER- 
LASTING valves . . . and seal the levers open. The 
valve indicators always show clearly which position 
the valves are in. And when they’re open, these 
j valves provide a straight-through unimpeded flow 
that prevents clogging. 
EVERLASTING water-column valves meet all A.S.M.E. 
code specifications—plus! They have always been 
preferred by experienced engineers because they 
have proven safest on thousands upon thousands of 
installations. Write today for Bulletin on these valves 
and our complete line of blow-off valves. 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5,N. J. 


ae 















Valve open 
and locked 
open 
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Heres the AVSWE KR 


76 your 


TUBE FOLLING 
PROBLEMS 


5 ee 


because... 


Airetool engineers have developed Aire- 
tool Tube Expanders to meet the exacting requirements of 
modern refinery technology for properly rolled joints. This 
Airetool development makes it possible to speed this work 
with no sacrifice in results. Airetool Tube Expanders are 
constructed from the finest alloy steels for longer life. They 
are made in sizes for tubes /2" to 12" 1.D. 


heres the ANSWER 
to your 


TUBE CLEANING 
PKOBLEMS 


WT 
UE 


because... 


The Airetool Tube Cleaners have a 28% 
more powerful motor that can be loaded down to 50 R.P.M. 
and keep on going. A wide variety of cutter heads in sizes 
Y2" to 24" 1.D. equipped with NEW FORM cutters that do 
not track enables you to select a cleaner that will overcome 
your particular tube cleaning problem. Turn to Airetool Tube 
Cleaners for the hard-to-do job. 


For Helpful Bulletins that Are 
Yours for Asking, Write Dept. PY 


AIRETOO 


AIRETOOL AND YOST-SUPERIOR FACTORY BLDGS. 
Springfield, Ohio 








MANUFACTURING 


COMPANY 
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Air Preheater Corp., The .............. 131 
* Aldrich Pulepi0., TNE «i. io. 0es see ee s 
Allen-Sherman-Hoff Co. ............... > 
Allis-Chalmers Mfg. om Shs 18, 53, 197 
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PATENT 
NO. 1,866,292 





and closing 


Cee won’} Stick 
or freeze 


Get’ Ss 
CHAPMA 


LIST 960 


Chapman List 960 valves in sizes from %‘‘ to 2"— 
carbon steel for p $ to 800 pounds; alloy steel 
for pressures to 1,000 pounds at 750° F. For higher 
pressures, specify List 990. 


THE CHAPMAN VALVE MFG. COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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SENTINELS OF PRODUCTION 


Here a truly great invention 
protects both the life and 


performance of electric motors 


The millions of electric motors that 
power Industry’s many machines are 
wonderfully dependable mechanisms... . 
as long as they are prevented from kill- 
ing themselves. An electric motor never 
stops trying to pull a load, even when it 
is given much more work than it can 
handle. If an excess load is not removed 
from a motor, it heats up and destroys 
itself trying to do the job. That is why 
overload protection is one of the most 
important functions of motor control. 

For years engineers tried to protect 


motors by limiting the amount of elec- 
tricity which could flow to them. This 
proved far from satisfactory, however, 
as such devices either stopped machines 
needlessly many times a day on over- 
loads too brief to be harmful, or they 
permitted slight overloads for so long a 
period that damage did result. It was 
not until Cutler-Hammer engineers in- 
vented their now-famous Eutectic Alloy 
Overload Relay that this vital problem 
of motor and machine performance was 
fully and finally answered. This prac- 
tical device is often called ‘‘one of the 
truly great electrical inventions of all 
time’’. 

The Cutler-Hammer Eutectic Alloy 
Overload Relay does not limit the cur- 


rent flowing to a motor. It limits the 

heating which can occur within the 

motor’s windings. Thus it fully protects 

the motor but also permits it to work 

continuously up to the maximum ca- 

pacity for which it was designed, and 

avoids needless interruptions in its serv- 

ice. Guarding both motors and the 

performance of the machines they drive, 

this overload protection makes the mil- 

lions of Cutler-Hammer Motor Control 
units in use true ‘‘Sentinels of Produc- 
tion’. No investment in manufacturing 
facilities can find better protection. Not» 
onecanafford less. CUTLER-HAMMER, 

Inc., 1392 St. Paul Avenue, Milwau- 
kee 1, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 


CUTLER- HAMMER 


Engineering excellence finds its greatest reward 





in the respect and confidence of those it serves 


™ 
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